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A VENETIAN SHIP RAILWAY. 

An interesting achievement of the fifteenth century 
was recently described by Mr. E. L. Corthell before the 
Engineers' Club of Philadelphia. Brescia, an inland 
city of immense strength, was besieged by the Milanese. 
Upon Lake Garda near it were the fleets of the be- 
sieging forces. About a hundred miles distant was 
Venice, apparently unable to cope with the problem of 
relieving Brescia. An engineer named Sorbolo propos- 
ed to the Doge and Senate to take a fleet of warships 
up the Adige to the limit of navigation and thence to 
transport them overland to Lake Garda. By exhibit- 
ing a model of his proposed apparatus, he succeeded in 
inducing them to try his project. A fleet of two first- 
class and four second-class galleys and of twenty-five 
light barques was prepared, armed, and provisioned. 
They were taken up the Adige against its impetuous 
current until the point nearest the lake was reached. 
Here they were placed on cradles while afloat, and by 
the power of a regiment of oxen were drawn up the in- 
cline to the plain. Six hundred oxen were required 
to effect this for each galley, but once on the level 
half that number could draw the largest ship. 
The ground was frozen hard, and for thirty miles 
was level, and the galleys were drawn in an im- 
posing procession by nearly three thousand oxen 
over the thirty miles until Mount Pineda was reached. 
The. army accompanying the ships were provided.with 
tools, crowbars, shovels, and the like, so as to remove 
obstructions. When MountPineda was reached, a road- 
way was made over it, and by windlasses the ships 
were hauled up on one side and lowered down the other, 
only one coming to grief. As they ascended they were 
wedged foot by foot to prevent an escape. On the de- 
scent the one unfortunate vessel broke loose and was 
dasned to pieces. The other vessels accomplished 
the descent in safety and crossed the remaining space 
of 12 miles, and in February, 1439, the entire fleet was 
afloat on the waters of Lake Garda. A second fleet was 
successfully sent there by the same route a year later. 
The work was done under the superintendence of 
Sorbolo, the originator of the scheme. 

The vessels were of no inconsiderable size. The larg- 
est were nearly 150 feet long and about 40 feet wide. 
The success of such an operation before the days of 
steam and railroads is an augury for the success of 
ship railways. In the four and a half centuries that 
have elapsed since then, the size of ships has not in- 
creased so rapidly as have the resources at the disposal 
of engineers for their land transportation. 



THE CELESTIAL WORLD. 

A Noteworthy Collection of Planets and 
STABS-JJ.QW- .?JSIBLfc— OSOBT- planets and four bright 
stars may now be seen near the ecliptic or sunTpSrtb-JJQ 
the heavens, the broad curve almost spanning the sky. 
The planets are Jupiter, Mars, Uranus, and Saturn. 
The stars are Antares, Beta Scorpii, Spica, and Regulus. 
Observers may easily trace these shining mysteries for 
themselves on clear, starlit nights, for they are all, with 
the exception of Uranus, easy to find, and, when once 
found, will be a source of satisfaction to those who have 
learned their names and traced out their position in the 
heavens. They will appear to rise about four minutes 
earlier every night, on account of the earth's motion in 
her orbit, so that by the middle of May the starry 
circlet may be seen as soon as it is dark enough for the 
stars to come out. 

An observer who would see the celestial exhibition 
must command an unobstructed view of the sky from 
the southeast to the northwest horizon. If he com- 
mences his observations about the middle of April, at 
half-past nine o'clock in the evening on a clear night, 
he will find a radiant star looming above the south- 
eastern horizon. This is Jupiter, the prince of planets, 
the largest and brightest of the 3,000 stars visible in the 
firmament. He will be closely followed by a red star, 
Antares, the leading brilliant of Scorpio, while near on 
the northwest shines a yellow star of the second magni- 
tude known as Beta Scorpii. Jupiter, Antares, and 
Beta Scorpii form a group of surpassing brilliancy. 

If now the observer glance to the northwest of the 
first group, near the meridian, he will see a large white 
star with a silvery tint. This is Spica, the leading 
brilliant of Virgo, while northwest of Spica and near to 
it gleams the red planet Mars, superb in tone, tint, and 
martial aspect, having just passed opposition. A prac- 
ticed eye will be required to detect the planet Uranus 
about 4° west of Mars and 1° southwest of Theta 
Virginis. Uranus shines as a star of the sixth magni- 
tude, and is barely visible to the naked eye. A tele- 
scope will quickly bring him to view as a tiny sphere 
of a delicate green tint. 

If the eye be turned still farther to the northwest, 
beyond the meridian, Regulus will be seen, the next 
star in the curve or arc and close to the ecliptic. He 
will readily be recognized as the bright star in the 
handle of the Sickle. 

The planet Saturn forms the eighth and last star in 
the curve. He is the first bright star northwest of 
Regulus, shining with a soft, serene light that distin- 
guishes him from a fixed star, and following in the 
wake of the twin stars Castor and Pollux, who are still 



farther northwest. Saturn will set in the middle of 
the month about half past 1 o'clock in the morning, 
and until that time the eight stars and planets will re- 
main an unbroken curve. The order of observation 
may be reversed, beginning with Saturn and ending 
with Antares. The fixed stars apparently never change 
their places. The planets are always on the move, 
thus adding variety to the celestial pictures that on 
clear nights reward the upturned gaze. Planets and 
stars retain the same order during April, but in May a 
change comes, Mars overtakes and passes Uranus, and 
Jupiter overtakes and passes Beta Scorpii, almost graz- 
ing the star as he passes. The following is the order 
of position of the eight planets and stars that shine 
like golden beads on and near the ecliptic : Antares, 
Jupiter, Beta Scorpii, Spica, Mars, Uranus, Regulus, 
and Saturn. 

The Opposition op MARS.--On the 11th of April, at 
1 o'clock in the morning, Mars is in opposition with 
the sun, "opposite "to him in the heavens, rising at 
sunset, and is in a straight line with the earth and 
sun, the earth being in the middle. The epoch is most' 
interesting to terrestrial observers, for, if anything of 
importance is learned about our brother planet, the 
discovery will probably be made when he is in opposi- 
tion, or nearest to the earth. These epochs in Martian 
history do not occur as often as might be desired, for 
780 days, or 2 years and 50 days, must elapse before 
Mars, having passed one opposition, comes round to 
another, and 15 years must intervene between the 
oppositions when Mars is seen under the most fa- 
vorable conditions. The opposition of 1877 will long 
be memorable for the discovery of the two tiny moons 
of Mars, made by Professor Hall with the Washington 
telescope, at that time one of the largest refractors in 
the world. 

An opposition under similar favorable conditions 
will occur in 1892, when Mars may be said to have com- 
pleted a 15 year cycle, and come round to a point 
where he is about as near to us as possible, or 35,000,000 
miles distant. The ellipticity of the orbits of the 
earth and Mars accounts for the varying distance of 
the planets at different oppositions. The earth's orbit 
is only slightly elliptical, but the orbit of Mars is 
more elliptical than that of any of the planets except- 
ing Mercury. It will readily be seen that when the 
earth is at or near aphelion, or the greatest distance 
from the sun, and Mars, at the same time, is at or 
near perihelion, or the least distance from the sun, 
the planets will be at their nearest point of approach. 
This combination of aspects occurs at the end of every 
15 years, and the year 1892 will bring our ruddy neigh- 
bor to view under the best conditions for terrestrial 
observation. 

Meantime the opposition of 1888, if not the best, is 

better "tfenlhat q£. 1886. Mars is near enough for us 
to see his moons, his divisions of land and water, the 
clouds that float in his atmosphere, Jiis snowy pole, his 
curious double canals, and bright spots. 

A somewhat startling coincidence has been noticed 
by a correspondent of L'Astronomie between the 
Martian canals and the lunar circle of Plato. The 
writer says a marked resemblance exists between the 
drawing of the canals of Mars made by Schiaparelli, of 
Milan, and the drawings of the lunar circle of Plato 
made by Stanley Williams, of England. The mysteri- 
ous duplication of the canals is almost exactly repro- 
duced, as well as the brilliant spots that have so puz- 
zled astronomers. If farther investigation confirms this 
observation, it is possible that the inhabitants of this 
planet may watch the progress of inevitable decay on 
our smaller outside neighbor, as well as the progress of 
development on Jupiter, the giantof thesystem, before 
the period of terrestrial culmination has passed, and 
the earth's cooling process has perceptibly advanced. 
Mars in decadence, Jupiter in development, and the 
earth in the perfection of animate life are but three 
phases of the physical history of the material universe. 
We trust the great eye of the Lick telescope will scan the 
round, red face of the planet Mars at the present oppo- 
sition, and win immortal faine by solving the problem 
of the double canals and bright spots ; or, at least, dis- 
covering a couple of satellites. 

m i « i m — 

The II ii man Breath. 

Professor Brown-Sequard has recently been making 
experiments to^determine whether the human breath 
was capable of producing any poisonous effects. From 
the condensed watery vapor of the expired air he ob- 
tained a poisonous liquid, which, when injected under 
the skin of rabbits, produced almost immediate death. 
He ascertained that this poison was an alkaloid, and 
not a microbe. The rabbits thus injected died without 
convulsions, the heart and large blood vessels being en- 
gorged with blood. Brown-Sequard considers it fully 
proved that the expired air, both of man and animals, 
contains a volatile poisonous principle which is much 
more deleterious than carbonic acid. 



Squire Whipple, the well known civil engineer and 
authority on iron bridge construction, died on the 15th 
of March, at his residence in Albany, after a brief ill- 
ness, in the 84th year of his age. 
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PHOTOGRAPHIC NOTES. 
Brownish Purple Colored Blue Prints. — The paper 
is floated on a bath until it lies quite flat, made as 
follows : 

No. 1. 

Water. 2oz. 

Red prassiate of potash 120 grains. 

No. 2. 

Water. 2oz. 

Ammonio-citrate of iron 140 grains. 

When dissolved mix the two solutions and filter into a 
clean bottle. 

After draining slightly, hang up to dry, and then 
preserve paper in a tin case, so that it will be kept free 
from dampness. 

The process of sensitizing and drying should be 
carried on in a dark place. The paper is now printed 
upon in the printing frame in the usual way, but some- 
what longer and deeper than is ordinarily done. It is 
then washed well in water and put into the following 
bath : 

Tannic acid 20 grains. 

Hydrochloric acid 8 drops. 

Water _ „ 1 oz. 

and kept there for a few minutes. It is next well 
rinsed in water and treated to a solution composed of : 

Water 2 oz. 

Saturated solntion of potash 10 drops. 

which turns the print to a rusty red color all over. 

It is again rinsed well in water and immersed a few 
"moments in a bath made of : 

Water 1 oz. 

Hydrochloric acid 1 drop. 

which transforms the red tone to a desirable brownish 
purple color. After a brief wash in water, the print is 
dried. 

The details of the process were given by J. M. Craith, 
M.D., to the British Journal of Photography. 

To Prepare Ruby Colored Glass.— We find reported in 
the American Journal of Photography the following 
formula given by Mr. Bell before a meeting of the 
Philadelphia Photographic Society: 

Dissolve in 

Water 6oz. 

Heinrich's gelatine ISO grains. 

Chloride of ammonium. 3 grains. 

To the above solution is added the following solu- 
tion : 

Water , J£ oz. 

Nitrate of silver 30 grains. 

The new soluion thus made is warmed to a tempera- 
ture of 100° F., and flowed on a glass plate, previously 
warmed. Qa"e ounce is sufficient to cover a 10 by 12 
plate. 

After coating, place the glass on a level marble slab 
or glass plate to set and dry. When dry expose to sun- 
light, and the color will change to a beautiful orange 
ruby exactly suitable for dark room illumination. 

Hydrokinone Developer. — J. D. Cooper communicates 
to the British Journal of Photography the following 
formula : 

Hydrokinone 6 grains. 

Bromide potassium 1 grain. 

Citricacid _ % " 

Snlphite sodinm (crystals) 20 grains. 

Water 1 oz. 

The sulphite and other ingredients are first dissolved, 
then the hydrokinone is added. 

An alkali solution of carbonate of soda (crystals) is 
made, 40 grains of soda to one ounce of water. 

Equal quantities of the hydrokinone and soda solu- 
tions make up the developer for negatives. 

The formula is somewhat strong for films rich in 
silver. If too much density is produced, the right 
amount may be obtained by dilution, which will 
adapt the developer perfectly for the production of 
opals or lantern slides. 



» in » 

gaeerasfnl Women. 

The number of women of our country who have 
undertaken and are carrying on business enterprises 
successfully are not a few, and they are increasing 
every year. 

Of the great number of business women whose names 
we recall, the following may be mentioned as prominent 
for their success : 

In financial circles Mrs. Hettie Green may be men- 
tioned as one of the most prominent stock operators, 
and among the largest owners of railroad securities in 
this city. Her fortune is estimated to be over twenty 
million dollars. Among the publishers, Mrs. Frank 
Leslie has proved to be one of the most sagacious and 
enterprising publishers we have. She is a woman of 
superior ability and education, and possesses a busi- 
ness capacity equaled by few men. Her good manage- 
ment of her large printing establishment confirms that 
fact. Mrs. Leslie attends to both the editorial and 
mechanicaLdepartments of her printing establishment, 
and she is not only very clever for her sex, in all busi- 
ness affairs, but her example in the executive adminis- 
tration of her large establishment might be advanta- 
geously followed by a good many successful male 



publishers in this [city who are considered sagacious 
business men. 

The West has a number of successful women cattle 
raisers. Miss Kitty C. Wilkins is called the cattle 
queen of Idaho, although she pronounces this a misno- 
mer. While she does own a goodly number of cattle, 
horses are her specialty. She owns between seven and 
eight hundred, and she gives it as her experience that 
horses are much easier to take care of than cattle. 
They show more intelligence in pawing away the snow 
to get at the dead grass in the winter, and they bring 
better prices in the market. Miss Wilkins is twenty- 
three years of age, and is a fine horsewoman and a good 
shot. She thinks that life in Idaho is the most delight- 
ful in the world. 

Mrs. Mary Edna Hill Gray Dow, president of the 
Dover (New Hampshire) horse car railroad, is the first 
woman in the world to hold such a position. She owns, 
it is said, the controlling stock of the road, which she 
bought up when she found that a syndicate of Boston 
men was trying to, buy. Mrs. Dow, who is forty years 
of age, is said to be an unusually clever business woman. 
She is a graduate of the Boston High School, and was 
at one time teacher of French and German in a Western 
seminary. She made considerable money by lucky 
real estate transactions, and she hopes to make much 
more by the judicious management of her road. 

An additional list of women who have been success- 
ful or gained fame from their business enterprises 
might be named, some from their patented inventions, 
some from raising fruits and vegetables for the markets, 
others from cultivating flowers, raising poultry, and a 
great variety of other things which is within a 
woman's province to do, and which, if followed up in- 
dustriously, and with woman's pertinacity and knack, 
might result in a good many silver dollars, if not a 

fortune. 

■»<»»*■ 

Lone Distance Telephoning. 

In considering the progress made in this country 
during the past ten years in introducing the telephone 
to commercial uses, an unprecedented/levelopment is at 
once apparent. Taken up in the beginning as an in- 
complete experiment, a wonderful toy, the telephone 
has developed into an indispensable adjunct of com- 
mercial business. No city or town of prominence is 
now without its telephone exchange, furnishing a quick 
and certain means of intercommunication to the busi- 
ness community, and its radial system of suburban 
lines connecting the surrounding territory with the 
commercial centers. Thousands of miles of wire con- 
nect the busy instruments, and more than a million 
"Helios" sound the preludes to as many messages and 
their consequent replies transmitted daily by means of 
the telephone. Although of necessity a delicate and 
sensitive piece of apparatus, the telephone is probably 
used by one hundred times as many people as any other 
known electrical appliance. It is one of the wonderful 
features of the instrument that it has stood so success- 
fully the test of such varied usage. During the earlier 
years of their introduction, the great and continued 
demand for telephones and exchange connections 
necessarily led to the introduction of operating appli- 
ances which, although representing the best knowledge 
of their time, proved inadequate to the growth of the 
business. Exchanges were built, reached their limits, 
and were rebuilt many times over in a space of a few 
years. Still the network of wires and cables increased, 
until to-day the large exchanges, representing in many 
respects the aggregations of past years, are clogged with 
inductive and retarding influences which experience 
only could have developed, and so labor along perform- 
ing their local functions under a burden of intricate 
detail which can by no means be appreciated by the 
uninitiated. 

One by one, however, the many difficulties have been 
met, and, by patient effort and extending experiments, 
the remedies have been discovered, until, at last, there 
have been developed means of- providing a perfect tele- 
phone service, limited in extent only by the cost of 
suitable lines and equipment. The pioneer work in 
this new development has been undertaken by the 
American Telephone and Telegraph Company, of New 
York, whose lines now radiate in all directions from 
New York, reaching Philadelphia, Albany, Troy, New 
Haven, Springfield, Worcester, Providence, Boston, 
and all important intermediate points. Their con- 
struction has occupied nearly three years, and they 
represent to-day upward of 15,000 miles of undoubtedly 
the most perfect lines of electrical conductors in the 
world. White cedar or Norway pine poles, from 50 to 
90 feet long, are erected along the most direct highways, 
there being between 40 and 50 poles to the mile, accord- 
ing to the character of the country. A No. 6 iron guard 
wire is first.strung between the poles from the iron- 
bound pin" in the top of each. White pine cross-arms 
each 10% feet long, and provided with ten pins and in- 
sulators, are bolted to the poles, and held firmly in 
place by iron braces, i The line wires are of No. 12 hard 
drawn copper wire, weighing 170 pounds per mile. 
Each lot of this wire is specially tested for tensile 
strength and conductivity before leaving the factory. 
An expert force of men is employed in stringing the 



wire and in perfecting all the details of the construc- 
tion work. The present lines of poles carry from 10 to 
80 wires, the full capacity of the heavy lines being esti- 
mated at 100. Testing stations are located along the 
various routes from 30 to 30 miles apart, at each one of 
which a competent repair man is stationed. Rivers and 
bays are cabled by heavily insulated and armored con- 
ductors, terminating in snug cable houses on the banks. 
The experience in the operation and maintenance of 
these lines during the past year has been unprecedented. 
Days, weeks, and months have passed on a number of 
the main lines without marking a single interruption. 
All wires being tested at an early hour each morning, 
any portion of the system can be reached and repairs 
made before the ' opening of business hours. In hail 
and sleet, wind, rain and floods, the long distance lines 
have held their own and answered promptly to the call 
for service. No system of intercommunication hereto- 
fore devised has provided so perfect a means for the 
transaction of business between distent points as the 
long distance telephone. By means of it, conversation 
is readily carried on between the parties present at the 
instruments, and all the benefits of a personal inter- 
view are secured without travel or loss of time. 

Appreciating the great benefits to be derived from 
the use of such valuable facilities, the public response 
to the tender of service has been most gratifying. Rep- 
resentative bankers, brokers, and manufacturers, and 
even great railway corporations, have found in the long 
distance telephone a service which has n'ever before 
been approximated. Great factories are brought into 
the closest relationship with their city offices. Im- 
portant business transactions, heretofore requiring 
hours or days of time, and dozens of telegrams or let- 
ters, are concluded definitely and satisfactorily in five 
minutes' conversation by telephone. It has been said, 
if we have no haste in our communication, we may 
write a letter ; if a short or direct message only is to 
be sent, 'we may telegraph ; but now, if we have urgent 
business to transact, and wish to secure the advantages 
to be derived only from personal conversation, we may 
telephone. Here, therefore, is the growing and fruitful 
field for the perfected service. Successful to-day over 
many hundreds, who can predict how many thousands 
of miles shall mark its limitations ? — Electrical Review. 



Life Savins Apparatus for Use at Fires. 

A recent fire in this city, at which the life saving 
devices were employed, did much to prove their in- 
efficacy. A number of the inmates of a burning build- 
ing were driven by the flames to the windows. As 
there was no fire escape, but one alternative offered 
itself, that of jumping to the ground. The scaling 
ladders were useless on account of the flames issuing 
from the windows. Several persons took the leap. 
Some were caught in the life saving nets, but were not 
thereby saved from injury. The net is perfectly effi- 
cacious in catching a human being who leaps from* the 
second story of an ordinary house, provided the jumper 
is an expert, as well as the men who hold the net. It 
is here that its weakness is manifest. When an un- 
trained person is the jumper, it seems to be of com- 
paratively little use. 

The rush of flames from the windows of a burning 
house is the worst obstacle the scaling ladder has to 
contend with. This emphasizes its weak feature. Its 
operations are limited to the lines of windows. The 
dead wall of a building, which is secure from the flames, 
offers also a barrier to the climber. Could the ascent 
be made there, and could lateral deviations be made, a 
partial solution of the problem would be secured. 

The truth is manifest. Adequate life saving ap- 
paratus is not used, and just as certainly would be used 
were it yet invented. The firemen of the cities of this 
country are every day performing heroic actions, the 
more heroic because of the inefficiency of the means at 
their command for saving life. There is no defect in 
the personnel. It is all in the apparatus. A field for 
invention is open here. The person who successfully 
grapples with the problem will be a benefactor of his 
race. Adequate scaling or ascending apparatus, and 
adequate devices for catching those who leap from 
windows, are imperative needs of the life saving service. 
The present means are not sufficient. 



Tbe Professional Inventor. 

Under the heading of "A Hint to Inventors," the face- 
tious editor of Texas Siftings gives the following dia- 
logue, which is, in a measure, characteristic of a class of 
inventors : 

First Yankee : " What puts you in such a good 
humor this morning ? " Second Yankee : " I've just got 
my patent for my new patent ink eraser. I wouldn't 
take $50,000 for it." "Did you get a patent last year 
for inventing an indelible ink ?" "I did, and I sold it 
for $30,000, and now I've invented an eraser that will 
even remove writing done with my own indelible ink." 
" What are you going at next ? " " I'm going to invent 
another indelible ink that can't be erased with my new 
ink eraser. I tell you, there is money in this patent 
business if you go at it right." 
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A BALE EJECTING ATTACHMENT FOB FBESSES. 
An invention providing means whereby, at the 
proper time in the operation of the press, the com- 
pressed bale will be withdrawn, is illustrated herewith, 
and has been patented by Mr. George Calder, of Vicks- 
burg, Miss. In the compress shown, the platen rises 
toward and falls from a stationary head block, while 
to the moving piston is attached a wire rope, chain, or 
other suitable connection, extending through blocks or 
rollers to suitable bale engaging hooks. These hooks 
are forced into the bale before the piston returns 
downwardly to withdraw the platen, by which opera- 
tion the spreading hooked lines with the engaged bale 




CALDEB'8 BALE EJECTOB FOB FBESSES. 

are drawn outwardly and upwardly from the press, by 
which means weighted lines also connected with the 
bale hooks are likewise drawn up, the hooks being re- 
moved from the discharged bale by the weighted line 
connections. The distance of the withdrawal of the 
bale from the compress is readily regulated by the ar- 
rangement of the blocks or guides, and the length of 
line, the attachment providing for materially increas- 
ing the work of the compress. 

^ t » > » ■ 

THE CITY OF NEW YOBK. 

On March 15, there was launched, on the Clyde, the 
'splendid twin screw steamship City of New York, the 
first of the two liners now being built by Messrs. 
James' and George Thomson for the Inman and Inter- 
national Company, plying between New York and 
Liverppol. The Inman Company is well known to 
Atlantic travelers as providing in their floating" cities" 
a safe and comfortable means of transit across the 
Atlantic, and, next to the Cunard, it is the oldest At- 
lantic steamship company. 

For some years, however, it retired from the strug- 



the Atlantic. It is expected that the speed of these ves- 
sels will be at least as great as the fastest liners now 
afloat, but at the same time speed is by no means the 
first consideration which the directors of the company 
have kept before them, the two paramount considera- 
tions being the safety and comfort of the traveling 
public. 

The general appearance of the ships is well indi- 
cated by the illustration which we are enabled to give 
at, the foot of this page, and which shows to advan- 
tage their smart, yacht-like form, with three masts and 
three funnels, which will before long be well known to 
seamen on the Atlantic. The length of the City of 
New York is 560 feet, the breadth 63^ feet, and the 
depth to upper deck 43J^ feet. Above this upper 
deck, however, is a promenade deck, supported on 
stanchions, and affording a promenade which is unin- 
terrupted for the whole length of the ship. 
The most important structural feature in these 
ships is the thoroughness of the system of 
water tight subdivision which has been adopt- 
ed. There are fifteen main water tight com- 
partments separated by steel bulkheads ex- 
tending from the keel to the upper deck, or to 
a height of 16 feet above the water line. Two 
of these compartments could be knocked into 
one and flooded by the sea without rendering 
the vessel unseaworthy. Of these fifteen com- 
partments three are devoted to the boilers, 
which are thus separated into three independ- 
ent groups. Two other compartments are occu- 
pied by the two sets of triple expansion engines, 
which are also entirely independent, so that if 
any breakdown were to occur at any time to 
either of the engines or screw shafts, the ship 
could still proceed at about three-quarters full 
speed. The advantages of this duplication of 
the machinery are so obvious that it is surpris- 
ing it has not been adopted before this in any 
of our large Atlantic liners, and there can be 
little doubt that the Inman and International 
Company will reap the reward of their enter- 
prise in being the first to provide the additional secur- 
ity of twin screws. 

The main saloon is constructed on a principle pat- 
ented by the builders, which was first carried out 
in the National liner America, recently sold to the 
Italian government. The central part of the saloon 
is of a dome-like shape, and rises in a graceful arch 
to a height of 22 feet above the floor, thus giving an 
air of spaciousness which has never before been at- 
tained on shipboard. The drawing room and library 
are also spacious apartments, and will be fitted in a 
style of luxurious comfort. An important feature in 
these ships is the hydraulic system, which is being 
fitted by Messrs. Brown & Brothers, of Edinburgh, and 
which entirely takes the place of steam for such du- 
ties as steering, warping, heaving the anchors, loading 
and unloading cargo, hoisting ashes, etc. The rudder 
and steering gear is specially designed to be entirely 
below the water, so as to be efficiently protected in 
the event of the ships being employed as armed 
cruisers. The cargo will be worked by 12 hydraulic 
derricks, which will discharge and take in cargo 'with 



formances of this new " greyhound " will no doubt 
create considerable interest during the coming season 
among all classes of the shipping community. — Indus- 
tries. 

■»<»»«■ 

A DEVICE FOB QUIETING WAVES IN STOBXS. 

An oil distributing device for seagoing vessels, 
whereby the waves may be quieted by the distribution 
of oil in or on the surface of the water, is illustrated 
herewith, and has been patented by Mr. Jonathan I. 
Hazard, of Georgetown, 8. C. It consists of a can to 
be suitably suspended by cords, the can being clothed 
externally with a protecting canvas or flexible wrapper, 
and having internally a body lining supported by a 
coiled wire, in connection with a suitable soft and ab- 
sorbent material, for the retention of the oil and as a 
protection to the can. Passing through a diaphragm 




HAZARD'S OIL DISTRIBUTING DEVICE FOB VESSELS. 



near the lower end of the can, and out through the 
bottom, is a pipe fitted with a valve, for regulating the 
amount of oil to be discharged, there being at the outer 
end of the pipe a strainer or sieve, to make the distri- 
bution of oil more general or diffused, although this 
strainer may be swung back and a small extension pipe 
screwed into the valvular nozzle to distribute the oil 
in a more or less fine stream. 



Tbe manufacture of Steel. 

A well known engineer says, in one of our con- 
temporaries, that: "In the manufacture of steel, 
nothing very new has come to the surface" during 
the last year. Two establishments have fitted them- 
selves up for using the basic process — one at Potts- 
town, Pa., the other at Homestead, Pa. The Potts- 
town establishment uses the Bessemer process, while 
at Homestead open hearth furnaces are used. The de- 
velopments have not gone far enough to announce re- 
suits. Great progress has been made in the manufac- 
ture of steel castings. The process under which all 
successful makers now work was developed at Terre- 




THE NEW STEAMSHIP CITY OF NEW YOBK-10,500 TONS, 560 FEET LENGTH. 



gle for pre-eminence, at least so far as speed is con- 
cerned ; but now, after the reconstruction of the com- 
pany, about a year ago.under the title of the Inman and 
International Company, it is coming to the front again 
by building two splendid steamers, with the view of 
trying conclusions with the present " greyhounds " of 



great dispatch and an absence of noise, and which will 
be appreciated by both passengers and officers. Prom 
the foregoing description it will be seen that the launch 
of the City of New York marks an important step in 
the continuous effort to overcome the dangers and dis- 
comforts of the stormy Atlantic voyage, and the per- 



noire, France, some ten years ago. American manu- 
facturers have applied their usual ingenuity, and now 
we may say we can produce as good steel castings as 
Europe. Bolls weighing nearly 50,000 pounds and an- 
vil block weighing 66,000 pounds, at Cleveland, Ohio, 
show what can be done in entire blocks." 
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AN IMPBOVED BELT TIGHTENEB. 
A simple and easily operated device for stretching a 
belt while on the pulleys, and holding it stretched 
while the operator cuts out a portion and relaces the 
ends to shorten the belt, is illustrated herewith, and 
has been patented toy Mr. Dock Bowman, of Cynthiana, 
Ky. In an open ended casing is mounted a shaft car- 
rying a gear wheel, with racks meshing into it, and 
cross bars pivotally con- 
nected with the racks, 
the cross bars being 
adapted to be secured 
to the belt to be tight- 
ened. By turning th 
crank arm on the shaft, 
the racks are moved 
toward each other in op- 
posite directions, pull- 
ing the cross bars to- 
ward each other, and 
thus stretching the belt, 
the belt being held in 
taut position by a pawl, 
which locks the shaft 
until the operator cuts 
out part of the loose 
portion of the belt be- 
twesn the cross bars 
and relaces the ends. If 
it is desired fo use the 
tightener on chain belts, 
the cross bars are pro- 
vided with a hook, 
shown in dotted lines, which can be inserted into the 
links of the chain. 




BOWMAN'S BELT 
TIGHTENEE. 



AN IMPBOVED BALANCE PISTON BING PACKING. 

A piston ring packing made on the theory that a 
certain amount of the fluid under pressure creeps in 
between the ring and cylinder is illustrated herewith, 
and has been patented by Mr. James Brandon, of No. 
390 Eleventh Avenue, New York City. The engraving 
represents a piston partly in section, in which A is the 
main packing ring, cut for expansion, and made to 
break joint at F. DD may be regarded as part of the 
body of the piston, made in two parts as shown ; or in 
one part, or solid with the piston heads, as may seem 
most advisable. In putting the rings in old pistons, 
the part, D D, is made to fit nicely over the lugs of the 
spider, being clamped by the follower.' B is a small 
ring fitted in the groove in the central part of the body 
of the piston, D D. The ring, B, is cut for expansion, 
and made to break joint in the usual way. It is made 
to bear against the outer ring, A, the same as a pack- 
ing ring bears against the cylinder. O and P represent 
two of the several holes in the flanges as shown. As 
sume the piston is moving forward, as from left to right 
in the engraving, and that it is used for a steam engine, 
the outer ring. A, will take the position in which it is 
shown. The steam pressure being behind the piston 
will pass through the holes, O, between the ring, A, 
and body, D, forcing ring, B, against the forward side 
of the groove inDD. It may be seen that the pressure 
of the steam, forcing the ring radially against the 
cylinder, is limited to that of the inside surface of ring, 
B, and that part of ring, A, lying between ring, B, and 
the rear flange of piston, leaving that part of ring, A, 
lying between ring, B, and the front flange of piston 
relieved from the internal pressure. Assume the piston 



the pressure on the inside of the ring forcing it to the 
cylinder is limited to that of the inside surface of ring 
A lying between B and the front flange of the piston, 
leaving that part of ring A lying between B and the 
rear flange of piston relieved of internal pressure 
through holes, O. The ring, A, is fitted in the usual 
way, between the flanges of the piston, and B in the 
groove, the spaces on the side being left open so as to 
more easily understand the working, from the engrav- 
ing. The construction is not limited to that shown, 
which is intended to explain the principle involved. 
The aim is to provide a piston that shall be self-pack- 
ing against pressure, but in which the pressure shall 
be so balanced as to permit neither the forcing the 
rings outwardly so hard as to rapidly wear out the 
rings and cylinder nor forcing them inwardly so as to 
permit the fluid to pass by them. 

• 1 ■ 1 » 

The Wild Homes of Nevada. 

Nevada horse raisers and ranchmen on the Pioche 
and White Pine ranges are complaining of the wild 
horses of that region. In the Shellback Mountains are 
bands of from 150 to 200 of these horses, each under 
the leadership of powerful stallions, and they make 
regular raids on the ranches and run off the horses of 
the ranchmen. A horse once gone is gone forever, the 
Nevada men say, for the wild horses are cunning and 
wary, and will not let a man get within rifle shot of 
them. Last spring fifteen experienced horsemen and 
hunters started out with the object of killing as many 
of the "boss stallions" as possible. In a ten days' 
hunt they managed to kill just one horse. The wild 
horse of Nevada is said to be about the most ugly 
beast alive. 

: 4 H i» 

A CLAMP OB BBLDLE FOB PAINT BBUSHES. 
A simple and easily applied brush clamp, the mem- 
bers of which can be readily struck up and fitted to 
their places, no springs being necessary to engage the 
adjusting sections, has been patented by Mr. Aaron 
B. Kistler, of Aquashicola, Pa., and is illustrated here- 
with, together with face views of certain blanks of 





AN LMPBOVED DBAFT ATTACHMENT FOB PLOWS. 
A draft attachment more especially designed for use 
with gang plows and other agricultural implements or 
machines, to allow the draft of the animals to be ad- 
justed laterally to accommodate the work, is illustrated 
herewith, and has been patented by Mr. Heber E. 
Bradbury, of Beaumont, Cal. On the front of the side 
timbers of the frame are downwardly bent iron straps, 
between which are held the opposite ends of a draft 
bar, formed preferably of two metal plates, held apart 
to accommodate a draft block which may be shifted 
laterally either way, pulleys being also, journaled near 
opposite ends of the draft bar, and braces extending 




BBANDON'S BALANCE PISTON BING PACKING. 

is used for a pump. Then as the pressure is in front of 
the piston, it will pass through the holes, P, or between 
the front flange and the ring, A, f orcing'.the small ring, 
B, against the rear side of the groove in D D. Now it 
may be seen that when it is used for a forcing piston, 



KISTLEB'S PAINT BBTTSH BBLDLE. 

which the clamp is composed, before being bent and 
fitted to . their places. The clamp consists of three 
main portions, all made of sheet metal, one piece hav- 
ing a central apertured head which fits over the handle 
of the brush, arms projecting from opposite sides of this 
head and being bent downward over the sides of the 
brush, the outer ends of the arms having crossing band 
strips which are bent round the bristles and engaged 
with one another by cut-out lips or hooks and eyes. Ad- 
justable sections and binding bands are also adapted 
to be bent around the bristles, and engaged in posi- 
tion in like manner, whereby the whole device lies 
flat on or against the brush, offering no obstruction 
to its use on all sides, these clamps being equally 
adapted for use with new or old brushes, and suitable 
for brushes with different lengths of bristles. 

«ii i > 

A Bat Plague In China. 

Almost every newspaper from Australia has some- 
thing to say about the rabbit plague in that colony. 

The Scientific American of Dec. 24, last year, con- 
tained a report from the Department of Mines, Sydney, 
New South Wales, detailing the extraordinary de- 
traction caused by rabbits in that oolony, and accom- 
panied with the offer of £25,000 sterling 'as a reward to 
any person who would contrive a method for their ex- 
termination. 

And now comes a similar wail from China, stating a 
danger which threatens that empire. A recent number 
of the Pekin Gazette contains a memorial to the Em- 
peror from the Governor of Uliassutai stating that, ow- 
ing to the appearance of swarms of rats, it has been 
found necessary to alter the routes of the government 
courier service in three of the postal stations in the 
Khalkha region in Outer . Mongolia. 'For two years 
past the pasturage of the districts in question has suf- 
fered severely from the ravages of these vermin, and 
last year nearly every blade of grass was eaten up. The 
whole country has been honeycombed with their bur- 
rows, the horses and camels are in a famishing state, 
and there is no means of keeping them alive. The 
burrows -are a source of great danger to the mounted 
couriers, and the want of forage renders it impossible 
to maintain a supply of animals for the service. 



BBABBTJBT'S DBAFT ATTACHMENT FOB PLOWS. 

therefrom to a- center bar of the frame. Chains 
connected to opposite sides of the draft^block pass 
around the pulleys near the ends of the draft bar, and 
their rear ends are wound in reverse directions on the 
lower end of a vertical shaft journaled in the plow 
frame. To this shaft, above the frame, is fixed a catch 
plate having radial notches, with which a spring- 
actuated latch lever is pivoted to engage. By turning 
this shaft in one direction, by its hand wheel, when 
the latch lever is disengaged from the catch plate, the 
draft block will be moved toward one end of the draft 
bar, and by turning the shaft in the other direction 
the draft block will be moved the contrary way. The 
draft block, to the forwardly projecting end of which 
the double-tree is connected by a link, is preferably 
made of metal, the single-trees being coupled to the 
double-tree, while the shifting of the] block is readily 
accomplished without unhitching the horses. 

■»<» » » 

A COMBINATION LOCK ANB ALABM. 
A lock provided with means for being readily set to 
a great number of different combinations, and con- 
nected with an electric alarm, which connection may 
also be used with an electric light or signal light, has 
been patented by Mr. Robert Baumann, of No. 733 
South Seventh Street, St. Louis, Mo., and is illustrated 
herewith, one view being in section. Through the in- 
ner and outer casings of the lock, secured to the inside 
and outside of the door, extends a horizontal shaft, pro- 
vided on its outer end with a knob extending a short 
distance beyond a recess in the front casing, and on a 
square part of the shaft is held a collar rotating a 
wheel on which are marked numerals from 1 to 100, 
one of the numerals appearing at a time through an 
aperture in the rim of the outer casing. The shaft, 
which is adapted to turn and slide in its bearings, has 
a radial arm engaging a lug on a vertical lever, a spring 
arm being operated on by the vertical lever and a 
bell crank lever held in locked position by the outer 
end of the spring arm, a locking plate being pivotally 
connected with the bell crank lever, while there are 
spring plates adapted to be connected with a battery 




BAUMANN'S COMBINATION LOCK ANB ALABM. 

and an alarm. When a person desires to enter the 
door without knowing the combination at which the 
lock has been set, he can neither by sound nor sight de- 
termine the relative positions of the parts of the lock, 
and will consequently be unable to open the door. 
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IMPROVED SPBING FOB SIDE BAB VEHICLES. 
A spring of novel construction, readily attached to 
the platform of a vehicle and to the side bars, and de- 
signed to give to the body a regular, easy, and pleasing 
movement, is illustrated herewith, and has been pa- 
tented by Mr. Edward Hutchinson, of No. 239 East 
Fifty-first Street, New York City. The front, end, and 
side bars are united by clips of peculiar construction, 
having a horizontal lip integral with the outer surface 
of the inner member, to sustain the outer ends of hori- 
zontal springs, conforming to the under surface of the 
side bars, and extending from a bearing upon the lips, 
in contact with the sidebars, to a point near the center 
thereof. These springs are made of thin steel, and in 
connection therewith, at each side of the center of the 
two side bars, ears are secured having lugs supporting 
springs with overlapping curved leaves, there being 
about centrally of the two leaves apertured oval bind- 
ing plates, so arranged that when weight is brought to 




Australian Babbits and Pasteur. 

The Australian authorities are not at all enthusiastic 
over M. Pasteur's bacteriological method for the exter- 
mination of rabbits. They have already forbidden, un- 
der considerable penalties, the'importation of any rabbit 
affected with any disease, for use in destroying the too 
numerous Australian rodents. The favor with which 
M. Pasteur's delegates, charged with exterminating the 
troublesome guests, will be received, is doubtful. The 
reasons of the Australians are serious ones. Here, they 
say, is a microbe which quickly kills two domestic 
animals of different nature, rabbits and chickens. In 
propagating it, are we not in danger of making Aus- 
tralia fatal to gallinaceous life 1 And on the other 
hand, what assurance have we that this same microbe 
will not do serious injury to sheep, cattle, horses, etc., 
and perhaps even to men ? On this point, the records 
are defective. We hope M. Pasteur will succeed in 
answering categorically as to the innocuousness of 
chicken cholera microbes as regards domes- 
tic animals. There is yet another point. 
Admitting that the experiment is tried, and 
that the microbe is disseminated through 
Australia, and is without effect on cattle or 
man, can we be certain that in the new con- 
ditions the microbe will not acquire the 
particular properties which will make it in- 
jurious to animals hitherto exempt ? Evi- 
dently not. We can understand the scru- 
ples of the authorities who hesitate about 
releasing upon the whole country a most 
active microbe over which man will have 
no efficient and certain control, once the 
experiment has begun. — Revue Scientiflque. 



HUTCHINSON'S SPBING FOB SIDE BAB VEHICLES. 

bear upon the springs the leaves work in opposite di- 
rections, the spring action taking place near th'e ends 
only, the central portion being bound by the elliptical 
plates. The body of the vehicle is connected with the 
spring through a block, which has its under face con- 
caved to correspond with the convexity of the upper 
binding plate, such attachment being easily and ex- 
peditiously accomplished. 



F FAN IHFBOVED TENSION DEVICE FOB LOOMS. 

A device whereby, in weaving, as the warp is drawn 
off from the warp beam, and the diameter of the roll is 




BAILEY'S TENSION DEVICE FOB LOOMS. 

diminished, the tension will remain constant, is il- 
lustrated herewith, and has been patented by Mr. 
Chester Bailey, of Janesville, Wis. A vertically ar- 
ranged follower, held loosely in guides attached to the 
cross piece of the loom frame, carries a roller held in 
constant contact with the roll of warp by a weight act- 
ing upon the follower bar through a cord, to which it 
is connected through a drum, to which the follower bar 
is also connected. On this drum is a gear or chain 
wheel, over which, and over a small chain or cog wheel 
journaled on a shaft near one standard of the loom 
frame* passes a chain attached to a weight placed 
loosely upon a pressure or tension lever fulcrumed at 
the axis of the small chain wheel, and supported by a 
band passing over a friction drum held on a shaft 
journaled in brackets attached to the cross piece of the 
loom frame. On this shaft is also a small gear wheel 
running in contact with a large gear wheel on the end 
of the warp beam, so that as the latter is turned by the 
drawing off of the warp the friction drum is turned, re- 
tarded by the band acting thereon as a brake, the band 
being drawn down by the tension lever and weight. 
The latter is automatically moved toward the fulcrum 
of the lever as the diameter of the roll of warp dimin- 
ishes, so that the friction will gradually diminish, thus 
maintaining a uniform tension. The movement of the 
weight upon the tension lever is effected by the gradual 
lifting of the vertically arranged follower bar as the di- 
ameter of the warp upon the beam diminishes, through 
its action on the connected drum and chain wheel. 



The Testing of materials for Mortar. 

In the eleventh annual report of the ex- 
ecutive board of the city of Rochester, N. T., 
appears a special report on cement mortars for use in 
public work. Professor Charles D. Marx and Alfred 
M. Mosscrop, of Cornell University, did much of the 
experimental work, and their investigations show a 
decided advance in this line of research. 

In addition to the usual tests of strength by break- 
ing briquettes, the sand was tested to determine 
its " voids." The ground was taken that sand whose 
grains lie close together, presenting a minimum of 
voids, is the best for making mortar and cement. 
The method of testing was to ram dry sand into a 
graduated cylinder, and then to introduce by siphonage 
enough water to flood its upper surface. The volume 
of water gave the amount of voids. Cements were 
tested in the same way, but in this case, by a sugges- 
tion of Prof. Fuentes, coal oil was used as the liquid. 
The general deduction from the tests was that the 
larger the amount of fine material, the worse the sand 
for mortar. Yet a certain amount, not exceeding twenty 
per cent of fine siliceous matter, may be admissible. 



AN IMFBOVED SLEIGH KNEE. 

A simple and efficient device for connecting the run- 
ners to the beams of sleighs, designed to allow a lim- 
ited vertical and lateral play of the runner, without 
overstraining it or the beam or reach, has been pat- 
ented by Mr. James F. Hennessy, of Winona, Minn., 
and is illustrated herewith, Fig. 1 showing a transverse 
vertical section and Fig. 2 a side elevation. At its 
top part the knee has two half-rounded lugs, between 
which and transversely of the knee is a recess adapted 
to receive a lug formed at the center of a cap plate. 
The pivot bolts have a right-angular general form, 
their lower horizontal parts passing rather loosely 
through the knee lugs, and into the cap lug from op- 
posite sides of the knee. With this form of construc- 
tion, but two bolts are required to hold each knee and 
cap to the runner and beam, and the sleigh can be 
shipped in knockdown condition, or its parts may be 
readily dismembered for making repairs, by simply un- 
screwing the two nuts conveniently accessible at the 
top of the sleigh beam. For further information rela- 
tive to this invention, address the Winona Wagon 
Company, Winona, Minn. 




AN IMFBOVED DEVICE FOB BENOVATING GABMENTS. 
A device whereby the sleeves and shoulders of velvet 
or other plush garments may be renovated or revived 
by the application of heat, without ripping or remov- 
ing the sleeves from the body of the garment, is illus- 
trated herewith, and has been patented by Miss Annie 
Shanley, of No. 18 East Eleventh Street, New York 
City. A sleeve-heating shell of metal, preferably cov- 
ered with asbestos and felt, as shown in the sectional 
view, is adapted to be attached to a body standard by 
a ball and socket, and fixed in any desired position in 




SHANLET'S DEVICE FOB BENOVATING GABMENTS. 

relation thereto by a set screw. The standard has 
rounded shoulders to fit the shoulders of a garment, 
and the sleeve heater has an inner core of metal to be 
removed from the shell and heated, and then replaced, 
when the sleeve of the garment to be renovated is 
drawn upon it and properly manipulated to revive the 
velvet. Instead of such heating core, a perforated tube 
may be used, supplying gas to be burned in the interior 
of the sleeve-heating shell. 



AN IMFBOVED CAB COUPLING. 
A coupler by which the link may be held in proper 
position to couple cars of varying height, and wherein 
the pin may be held raised, to couple automatically 
with an entering link, is illustrated herewith, and has 
been patented by Mr. Frank B. Wineland, of Brecken- 
ridge, Col. Within a recess in the drawhead is mounted 
a tongue fornted with an inclined face, and rigidly con- 
nected to a transverse shaft journaled in bearings and 
extending outward beyond the sides of the car, where 
it is provided with levers. When a car is to be coupled 
with another having a higher drawhead, the levers are 




HENNESSY'S SLEIGH KNEE. 



WINELAND'S CAB COUPLING. 

turned so that the inclined face of the tongue will bear 
against the inner end of the coupling link, thus elevat- 
ing its outer end to the proper position, while by with- 
drawing such pressure the extending end of the link is 
correspondingly dropped. To set the pin in a position 
to couple with the link of an approaching car, the 
levers are turned back, thus raising the tongue until it 
strikes against a hinged arm, through the slotted end 
of which the coupling pin is passed, carrying the pin 
upward to the position shown in full and dotted lines 
in the sectional views. As the cars come together, and 
the link of the approaching car enters the drawhead, 
the lever is thrown forward and the pin allowed to 
drop, thus effecting the coupling. 

•»«»»» 

A Centenarian Printer.— At Mount Jerome 
Cemetery, Dublin, lately, was buried Pattison Jolly, 
aged 104, probably the oldest printer in the world. He 
served his time at Ballantyne's, in Edinburgh, and 
pulled the first sheet of the Edinburgh Journal, over 70 
years ago. . For half a century he was in Dublin, and 
for some years carried on the printing business in the 
house which belonged to Griersons, late Queen's 
printers. 
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Hot Water for Ivy PolsonlnK. 

To the Editor of the Scientific American : 

Let me add my testimony to that of Mr. John 
Burroughs as to the efficacy of hot water in curing the 
poison by ivy. The best way of applying it is to keep 
a spirit lamp under the tin containing the water, and 
apply the water as hot as the skin will bear. The sen- 
sation of relief from the intolerable itching is so im- 
mediate and so complete that it is almost worth while 
to be poisoned by ivy to experience it. 

Wm. C. Church. 
New York, March 29, 1888. 



To the Editor of the Scientific American : 

Referring to your issue March 17, page 165, " Electric 
Motor," Fig. 1. Can the field magnet be made of 
soft cast iron with flanges on, as per draught inclosed? 
Can the ring, B, of the armature, which is now made of 
iron wire, be made of soft cast i ron ? 

Frank M. Harman. 
[Mr. Harman sends us a diagram of a field magnet of 
exactly the form illustrated in the article referred to, 
with flanges added. The article on the small motor 
was written for the express purpose of assisting 
amateurs who have few tools and no machinery. If 
all necessary tools are available, the motor may be 
modified in several particulars, to facilitate the work 
of construction, but without securing better final 
results. We give herewith an engraving of a magnet 
to be made of cast iron. Instead of being formed of a 
single casting, it consists of two like halves, both made 
from the same pattern. The ends, which are made 
square, are fitted together accurately either by planing 
or filing, and fastened together by screws or bolts, two 
at each end. The body of the cast iron field magnet 
should be fully one-half inch thick, and the ends one 
inch thick. The flanges, A, which confine the wire as 
well as the portions of the magnet on which wire is 
wound, should be covered with thin cloth before wind- 
ing. The halves of the magnet are wound separately 
in a lathe, the ends being supported by the centers, 
BB, as shown. 




It is not advisable to make the ring of cast iron. It 
should be as soft as possible. — Eds.] 



Internal Strains of Goni, 

To the Editor of the Scientific American : 

I notice in your issue of March 24 some very proper 
statements in regard to the internal strains in the parts 
of built-up forged steel guns. But the statement, taken 
from Engineering, that the Russian General Kala- 
koutzky is the only one who has had a proper appre- 
ciation of the importance of considering these strains, 
is not quite accurate. 

In 1885 an experiment was made at Watertown 
Arsenal, Mass., similar to those of General Kala- 
koutzky, for the purpose of determining the internal 
strains in the cast iron body for a 10 inch wire- wrapped 
rifle. 

Subsequently similar experiments were made upon 
steel cylinders, and the character of the strains, as well 
as the method for eliminating them by annealing after 
oil tempering, made clear. 

Full reports of these experiments were published in 
the annual Reports of the Chief of Ordnance, TJ. S. A. 
for the years 1886* and 1887. t 

The methods were shown, by the subsequent publica- 
tion of the results of General Kalakoutzky's experi- 
ments, to have been the same as those used by that 
officer. 

William Crozier, Lieut, of Ordnance, TJ. S. A., 
920 19th St., Washington, D. C, March 28, 1888. 



A Typewriter of 1829. 

A Washington correspondent of one of our daily 
papers says that evidence is about to be filed at the 
United States Patent Office which bids fair to prove 
that after all there is nothing new under the sun. 
The certificate is dated 1829, and is signed by Andrew 
Jackson. The drawings and specifications cover the 
invention of a typewriter. It is styled a typographer, 
and the original patent record was destroyed in the 
Patent Office a dozen years ago. The drawings of the 
time-stained patent closely resemble the construction 
of the modern typewriters. The patent was originally 
taken out by William C. Burt. 



* Appendix 27a. 



t Appendix 38. 



The Reis Telephone. 

In the recent hearing before the Commissioner of 
Patents, on motions made by McDonough and Gray 
to reopen the interference case between those parties 
and Bell and Edison, decided March 3, 1885, Colonel 
Ingersoll said : Mr. Commissioner, according to my 
idea, the first thing to examine or the first point that 
should be settled, is whether or not the evidence 
that was before the examiners and the evidence that 
was before the examiners in chief, and the evidence 
that is in this motion, absolutely show and establish 
beyond a reasonable controversy the fact that the Reis 
telephone, as invented by him, will speak. The im- 
portance of that is perfectly manifest from the further 
fact that McDonough claims an improvement on that 
system, so that the question is, Will the Reis telephone 
talk, was it intended to be, and was it, a speaking in- 
strument ? When that fact is established, the field is 
opened for anybody to patent any device connected 
with the transmission and receiving of speech. It 
seems to me that there can be no dispute as to that 
one fact. The invention of Reis was a telephone. He 
gave it the name. He made it for that purpose, and, 
according to testimony, he succeeded. He accom- 
plished his object. First, as to whether the Reis tele- 
phone will' talk. Upon that subject I first call your 
honor's attention to the affidavit of Professor Nipher, 
the professor of physics of Washington University, 
who states without the slightest hesitation that the 
instrument known as the Reis telephone will speak, 
that it will transmit articulate speech. He also says 
that there is no essential difference between the un- 
dulatory, pulsatory, and intermittent currents. The 
operation of the instrument of Reis does not differ in 
any way from the operation of the modern transmitter 
now in use. 

The fact that Reis made so many different types of 
instruments containing the same elements which 
modern practice has shown to be essential is positive 
proof that he had the art of telephony clearly and cor- 
rectly in his mind. The transmitters of Reis contain 
every essential element of the modern transmitter, 
and there can be no doubt that he constructed the in- 
struments as he says. This man took the . Reis instru- 
ments that were deposited in the Smithsonian Institu- 
tion, at Washington, and his affidavit says that when 
he put them together in exact conformity with the di- 
rections of Philip Reis they talked — that articulate 
speech was transmitted. He simply says that it works. 
He was speaking through these instruments, words 
were transmitted, words were received. Can that be 
said of an instrument ever made by Mr. Bell up to 
February 14, 1876 1 Can it be said of any instrument 
or device made by Mr. Bell, or even drawn by Mr. Bell, 
up to 1877 1 It is very much easier for a man to make 
a machine talk who wants it to talk than for one who 
puts up a machine and adjusts it, having in his mind 
the firmly fixed prejudice that it is deaf and dumb. In 
spite of himself he will work for the corroboration of 
his theory, for the justification of his prejudice. You 
know as well as I that the instruments at that time — 
1861 and 1862, or in 1864 — were extremely crude, and 
what the parts lacked in mechanical nicety had to be 
compensated for by precision of adjustment. 

The Commissioner : I understand the other side to 
say they think that there are, now and then, certain 
conditions that make the instrument equivalent to a 
microphone, and that a word would escape the Reis 
invention. 

Mr. Ingersoll : I understand that point, and it is the 
easiest thing to destroy that little rampart of nonsense 
that has been put in front of the Bell invention. Every-, 
body will admit— everybody in the world, including 
the gentlemen on the other side — that the office of the 
receiver is to reproduce what has been produced. Now, 
if the transmitter invented by Reis will not so affect 
the electrical condition of the wire, or, to use other 
language, will not impress voice waves or sound waves 
upon the current of electricity, then no receiver could 
give out human speech, because the receiver can only 
take what is given it ; and unless the invention is such 
that it sends the composite wave, that is to say, a wave 
representing a pitch or quality, tone or form, the re- 
ceiver cannot take and reproduce such a wave. I will 
show before I get through, even by Mr. Cross, that 
this transmitter of Reis will convey speech to the re- 
ceiver invented by McDonough, and will itself give ar- 
ticulate speech to the listener at the receiving end. I 
do not believe the history of the world will give such 
a record of intellectual impudence as this case. They 
stand now before you, and without changing com- 
plexion say that Reis made a stumble ; that he did not 
know what he was doing ; that all he did was to stub 
his toe upon a hidden fact in nature ; that his only in- 
tention was to produce and reproduce musical tone. 
That was all, and yet Reis himself says he labored with 
a view to producing the total actions of all the organs 
apparent in human speech. Suppose, gentlemen, that 
had been in Bell's fifth claim, how easy, how much 
easier, the task would have been ! You cannot, from 
his patent of March 7, 1876, show, you cannot raise a 
suspicion, that he had a speaking telephone in his 
brain, and I hope to show before I get through that 



he didn't. But suppose these words had been there : 
" I propose at one time to produce the total action of 
all organs apparent in human speech, my object being 
to convey speech at a great distance by means of elec- 
tricity and of the devices that I describe." If that 
had been in Mr. Bell's fifth claim, would anybody have 
had the impudence to say that he was not thinking 
about a telephone ? Would anybody say, then, that 
he had stubbed his toe on a hidden fact in nature ? 
Now, then, if all these witnesses swear, the witnesses 
who have tried it, witnesses who have demonstrated 
it, that the Reis instrument will talk, and Reis' ob- 
ject is to produce speech, and the evidence is that 
he succeeded, what right has anybody to say that 
this is an error, that this is an idea not born, still 
lingering in the womb of time 1 When we take into 
consideration the state of the art at that time, the de- 
vices of Reis are simply marvelous. Can there be any 
doubt upon this one question ? If this decision, made 
by the examiners in chief, is based upon the assump- 
tion that the Reis instruments will not transmit 
speech, then they are in error, and their judgment 
should be set aside. Now, we have'proved two things. 
First, the transmitter talks with the Reis receiver ; it 
talks better with the Bell receiver. It talks with a 
better transmitter, but the transmitter and receiver 
as constructed by Reis will transmit articulate speech. 
When you talk to it so loudly that it refuses to 
transmit, it is not an infringement of Bell's claims. 
When you talk to it softly, so that speech is trans- 
mitted, then you. violate Bell's claims. In other words, 
the absolute question is whether Bell's patent rests 
on the difference of tone. If you speak loud, they say 
it does. Here comes Mr. Bell and says : " I have got 
the theory. True, I had no machine, I had no device 
except a fragrant odor of expectation blowing like a 
broken cloud in my brain, but I have got the theory. 
You have got to have an undulatory and continuous 
current." "But," says another, "I can break it 
many thousand times a second." " Well," replies Mr. 
Bell, "if you bre'ak it too often, it becomes continu- 
ous, and then you infringe." The Reis instruments 
will speak, and I say now I am willing to risk the en- 
tire case and everything connected with it upon the 
simple question : " Wiil this instrument that I now 
touch (referring to the instrument on the table) transmit 
articulate speech ? " and I may say beyond a doubt it is 
an exact facsimile of the Patent Office model and it will 
transmit speech. Yet that is the instrument that won't 
talk. That is the instrument that has the impudence 
to fly in the face of a theory of Professor Cross. That 
is a fact that just stands right up and denies a theory, 
and you can imagine the impudence it takes in a fact 
to do a thing like that, especially a Western fact, in the 
presence of an Eastern theory. 

Among other reasons for demanding a new trial, Mr. 
Ingersoll declared that when the motion was submitted 
to Commissioner Butterworth he distinctly stated that 
if he found that he had to decide it against the Bell 
people, he would send it to his successor. 



Educate the Coming nan, 

We have often referred to the importance of training 
boys in some systematic and thorough manner for the 
serious business of life. It should be urged for not only 
the mechanical pursuits, but also for those who pro- 
pose to embark in the higher paths of professional 
work. Many an architectural student in this country, 
wisely says the Northwestern Architect, would be bet- 
ter prepared for the struggle for success in his profes- 
sion had he been the recipient of a sound technical edu- 
cation before entering upon his pupilage. In the past 
most of the hue and cry has been for the better techni- 
cal education of the artisans, and it would be well for 
the architectural profession not to lose sight of the 
fact that the education of the master should increase 
in proportion to the advancement made by the work- 
man. We want a better and more widely diffused 
method of technical education for both the artisan and 
the master. It is, however, expensive business, and 
while some of our schools and colleges have provided 
laboratories and workshops, there is a wider range of 
general technical education than has as yet found lodg- 
ment in the West. We know of no country where the 
lack of good preparatory schools into which the more 
promising pupils from the elementary grades could be 
draughted is more severely felt than in this, and the 
endowments of philanthropic gentlemen could not be 
better employed than by providing for thismost neces- 
sary education. The benefit to the country would be 
so great that the establishment of the schools would 
become a matter of national concern, and if our coun- 
try's prosperity is not to become a thing of the past, we 
must develop the latent resources of intellect and talent 
among our workmen to a greater extent than ever 
before. 



<im» 



Note. — Mr. Daniel H. James, whose improved ex- 
tension gauge for use in planing, turning, etc., was 
described and illustrated on page 195 pf the issue of 
March 31, 1888, desires us to state that t>is address is 
347 Pear Street, Scranton, Pa. 
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MOVING THE BBIGHTON BEACH HOTEL. 
We illustrate in our present issue the moving of the 
Brighton Beach Hotel, one of the great buildings of 
Coney Island, near this city For many months there 
has been a marked tendency on the part of the water 
to wear away the sandy beach upon which the build- 
ing was erected. During the past winter this tendency 
increased, and assumed alarming proportions. It is 
possible that the erection of protecting bulkheads on 
the neighboring property had the effect of creating a 
scouring action on the part of the waves and currents. 
Whatever the cause, during the past fall and winter 
months the sea advanced. The music stand, once 
safely on the beach between the ocean and the hotel, 
was surrounded by water, and remained supported by 
piling a few feet above the tide. The water still en- 
croached, and soon made its way under the hotel, and 
it was evident that unless some preventive measures 
- were taken, the house would be undermined, and car- 
ried away. 

An adjoining building, of much smaller size, called 
the pavilion, had already been moved several times as 
the waters advanced. Small as it was, compared with 
the hotel, it had been moved in three pieces, having 
been cut into sections for the purpose. After this ex- 
perience the most natural idea was to attack the 
problem of dealing with the great hotel upon a similar 
basis. It was proposed to saw it into a number of 
sections, and to move it back piecemeal. The cost of 
the operation deterred the managers from attempt- 
ing it. 

The hotel is owned by the Brooklyn, Flatbush, and 
Coney Island Railroad Company. The superintendent 
of the road, Mr. 
J. L. Morrow, and 
the secretary, Mr. 
E. L. Langford, 
in discussing the 
matter, originat- 
ed the highly in- 
genious and novel 
plan which was 
adopted. Its exe- 
cution was con- 
fided to Mr. Mor 
row. The plan 
was to place the 
hotel upon a num- 
ber of freight 
cars, resting on 
parallel tracks, 
and to draw it 
where wanted by 
locomotives. The 
nearest approach 
to such a method 
is to be found in 
the Eads ship 
railroad, and the 
moving of the 
gigantic hotel is a 
happy augury for 
the success of the 
other project.' 

The building is 
a wooden struc- 
ture four hundred 
and sixty-five feet 
long, one hundred 
and fifty feet 
deep, and three 
stories high, as re- 
gards its main 
portions. Five towers rise from the roof. Its longer 
front faces the sea. It had. to be moved backward in 
the direction of its shorter axis. The estimated weight 
of j the structure was • five thousand tons. From one 
hundred to one hundred and fifty tons of plaster were 
contained within it. It rested upon a series of short 
posts which, in their turn, were supported by piling. 

The first operation was to lay a series of parallel 
tracks from 'underneath the building. Longitudinal 
planks two inches in thickness were placed in the lines 
where the rails were to run. Upon these the cross ties, 
or sleepers, were placed, and sand was eventually 
rammed under the planks and sleepers alike. This 
gave the sleepers a double support, directly from the 
earth and also from the stringer planks. The rails 
were of the ordinary type, weighing fifty-six and sixty 
pounds to the yard. They were laid with a four foot 
nine inch gauge rod, and rather freely, so that their 
gauge was probably five-eighths of an inch more than 
the normal. The idea of, this was to . provide for any 
lateral play that might be necessary. Twenty-four 
lines of track were laid, and were carried under the 
building and out from it about three hundred feet 
landward. To lay track for moving the building its 
own depth, a mile and a half of rails were required. 
Ten thousand ties were used. 

One hundred and twelve platform cars were hired 
for carrying the building.- They were supplied by the 
Iron Car Co. Their brake wheels were removed and 
stowed, each pair under their own car. The building 



was next attacked in twenty foot sections, and jack- 
ed up. 

One 90 ton, three 60 ton, five 30 ton, and four 10 ton 
hydraulic jacks were used. The sills were raised from 
the supporting posts and the cars were rolled under, 
carrying with them transverse timbers of 12x14 yellow 
pine. Each piece rested upon two cars on adjacent 
tracks, the longest timber being only forty-one feet long. 
One hundred and ten thousand feet of this timber was 
required. As far as possible the timbers were made to 
bear upon the central axis of the car, and over the 
trucks. The house was raised enough to permit the 
cars and timbers to go under it, but one or two inches 
clearance being allowed for. In one place the building 
had settled nearly a foot. This was straightened up. 
The cars on each track were coupled together, and then 
were jacked apart so as to pull out the drawheads to 
their fullest extent. The weight of the building lower- 
ed upon the cars kept them in this position. In some 
cases this jacking apart was omitted. Such cars were 
connected by rope slings twisted so as to rigidly hold 
them together. The idea was to prevent any separa- 
tion or alteration of the longitudinal distance between 
cars. No system of diagonal bracing was used, the ut- 
most simplicity characterizing the arrangement. 

In sections of twenty feet the whole building was 
gradually placed upon the cars. It is believed that the 
strain upon some of them cannot have been less than 
seventy-five tons, yet nothing has given away, although 
the springs were- strongly compressed, so that the 
bolsters were nearly in contact. 

A number of heavy blocks and falls were now con- 
nected to the front: ends of the twenty-four lines of 



tion. The work now had to stop as far as moving the 
building was concerned, because the rails*were not laid 
any further and because the piling for the new founda- 
tion was not all driven. The. rails, sleepers, and string- 
ers left between the house and the water were trans- 
ferred to the front, and a way provided for the hotel to 
move the rest of its journey to its new resting place, 
four hundred and ninety-five feet from its original loca- 
tion. 

No difficulty of any kind was enoountered. Want of 
power had been the principal thing that was feared, 
but four locomotives proved enough to carry the 
house along at the rate of a fast walk. The engines 
were found to work admirably in producing an abso- 
lute and definite pull. Windlasses or capstans might 
have been used, but Mr. Morrow felt that they were in- 
ferior to the engines, because of the tendency of the 
rope to slip upon the drum. The total weight moved 
was placed^at one thousand tons for the cars and fl ve 
thousand for the building. This represents the weight 
of about one and a half miles of loaded coal cars, or of 
a large ocean steamer. 

Reference has already been made to the Eads ship 
railroad. In the moving of the great hotel, a far more 
difficult task than that called for in the operation of 
the ship railway was accomplished. Instead of a ship, 
compact and strongly built to resist every kind of 
strain, a large house, of relatively little intrinsic 
strength, was dealt with. A little settling or inequal- 
ity of movement would have wrecked it. As regards 
power, light locomotives only were used. Compared 
with an iron, or even wooden, ship, the hotel might be 
pronounced a house of cards. The confidence in the 

Eads scheme can- 
not but be largely 
increased by this 
feat in engineer- 
ing. 




MOVING THE BBIGHTON BEACH HOTEL, CONEY ISLAND. 



cars. As abutment the forward blocks were attached 
by chain slings directly to the rails'. The tackles were 
arranged so that there were twelve falls, the end of 
each of which was carried to the motors. A number 
of thirty-five ton locomotives were on the ground. 
They were placed upon two tracks, and six ropes'lead- 
ing from the falls were attached to the coupling at 
the rear of each set of engines. Some of the tackles 
crossed each other, so that each set of engines had 
its pulling strain distributed over more than half the 
face of the'building. The strain was taken up on each 
fall before it was attached. Three tons of rope were 
used in making these connections. The handling of 
falls, etc., incidental .to their final arrangement was 
executed partly by a small engine. A man was sent 
around under the hotel with a steel wire to work the 
oil and waste well around the journals of the wheels. 
This was no small affair, as there were nearly nine 
hundred to be attended to. 

When all was ready, the signal to start was given. 
For the first pull, April 3, the orders were to start the 
building and then immediately stop. Six locomotives 
were used. The ropes gradually tightened, and the 
building without a shake or tremor moved back majes- 
tically, and stopped after a short distance had been tra- 
versed. A careful examination showed that all had 
worked perfectly. On the afternoon of the same day a 
longer pull was given. Then on April 4, with only four 
engines, the hotel was again moved, and was left two 



hundred and thirty-nine feet back of its original posi- tance 



Boston Hot 
Water. 

A system of hot 
water distribu- 
tion is being in- 
troduced in Bos- 
ton. Thirteen 
thousand feet Of 
mains have been 
laid, and lateral 
connections are ic 
progress. Hot 
water under a 
pressure of about 
300 pounds to the 
square inch and 
heated to 350° to 
400° is used. The 
supply pipes are i 
inches in diame- 
ter and the re- 
turns 8 inches. 
These pipes are 
thoroughly cover- 
ed by non-con- 
ductors of mine- 
ral wool and as- 
bestos paper, and 
rest upon rollers, 
and also have 
suitable stuffing - 
boxes at frequent 
distances to allow 
for expansion and 
contraction. The tunnel or subway containing the pipes 
is surrounded by a double row of brickwork with an 
air space between, and frequent manholes lead to the 
surface. 

It is proposed to use this system for steam heating, 
making use of reducing valves to diminish the pressure 
from the water pressure of 300 pounds to the square 
inch to some convenient amount, allowing it to expand 
into steam. The portion of the water which is not con- 
verted into steam will be able to return to the system 
through the large return pipes before referred to. In 
addition to ordinary purposes for' which steam is used, 
it is the intention of applying it for protection against 
fire. ItT[is estimated! that there are 1,000 buildings 
within the area selected for the work of the company, 
and containing 130,000,000 cubic feet of space requiring 
artificial heat in cold weather. This, in addition to 
the amount of steam power required for elevators and 
some minor manufactures, will represent an aggregate 
of 10,000 horse power from the station. 



Naval Carrier Pigeons. 

The French authorities are attempting to make use 
of carrier pigeons for conveying information from war 
ships at sea to certain stations on land, and with this 
object have fitted up on the St. Louis a dovecote, 
painted the most gorgeous colors, in order to permit 
the birds to recognize their home from a great dis- 
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THE ROMAN AQUEDUCT AT HIKES. 

One' of the most interesting old cities one visits in bis 
travels abroad is Niines, in the south of France, about 
60 miles from Marseilles, founded so long ago that the 
historian tells us that it was subjugated by the Romans 
one hundred and twenty-five years before the Christian 
era. Like nearly all the old cities of France, Nimes 
contains a cathedral, a weather-worn citadel, and a 
Roman amphitheater— all in a fair state of preserva- 
tion. The latter, in size, is next to the Coliseum at 
Rome, and is in quite as good condition, and before its 
partial destruction was capable of seating 20,000 per- 
sons. The date of its construction is unknown, or the 
name of its founder, but it has been attributed to the 
reign of Titus and Hadrian. History tells us it was 
used as a citadel at one time by the Visigoths. It is 
now sometimes the scene of bull fights. 

The next building of importance, and perhaps the 
most interesting of all, is the Maison Carr<5e, a beauti- 
ful Corinthian temple in good state of preservation. The 
tomb of Mr. Jay Gould, which was illustrated in these 



the valley over which this stupendous structure stands 
makes it one of the most attractive curiosities to visit 
in the south of France, and one of the best preserved 
monuments of Roman greatness. It is solid and inde- 
structible in appearance, as the structure has proved 
to be, having very fortunately escaped destruction dur- 
ing the middle ages. In 1600 it sustained some injury, 
when a portion of the second tier of arches was broken 
away by the Duke de Rohan in making a passage for 
his artillery. This has since been repaired, and in 1881, 
when the writer visited this remarkable bridge and 
walked through the aqueduct which, nearly two thou- 
sand years ago, conveyed the water to Nimes, supplying 
her luxurious mosaic baths, it was difficult to discover 
in what part the injury had taken place. 
• < • >» 
Unsafe Safes. 
At a recent meeting of the Liverpool section of the 
Society of Chemical Industry, Mr. Thomas Fletcher, 
F.C.S., gas engineer, of Warrington, gave a demonstra- 
tion of the application of some new gas heating ap- 



assist in chemical research are well known as being 
used by receivers of stolen goods to reduce plate and 
jewelry to] ingots, and these furnaces may be seen in 
the detectives 1 museum at Scotland Yard. Bankers 
have already taken the alarm, and have visited Mr. 
Fletcher's works with the object of seeing the extra- 
ordinary ease with which large openings can be fused 
in heavy iron or steel plates. It is hardly necessary to 
say that Mr. Fletcher plainly declares his intention not 
to devise a silent form of the apparatus, whieh naturally 
would be required only for burglars' use, but the light 
fingered profession will no doubt take the matter ia 
hand, and most probably succeed in making the ap- 
paratus silent — a modification which Mr. Fletcher states 
can be done. During our own interview with Mr. 
Fletcher on this very serious matter, he informed us 
that the present danger is possibly not so great as it 
appears, owing to the fact that the apparatus necessary 
to manufacture and prepare the silent arrangement is 
both costly and large, and, therefore, as the person 
who prepares it must have fixed machinery and plant, 




THE FONT DTT GA£D-£0MAN AQUEDUCT AND BRIDGE AT NIMES-2,000 YEARS OLD. 



columns not very long ago, closely resembles this an- 
cient temple, and there is little doubt the Gould tomb 
was copied from it. 

After about ten or a dozen miles ride from Nimes, on 
the road to Avignon, another interesting old walled 
city, full of historical . interest, we come to the famous 
aqueduct known as the Pont du Gard, which our en- 
graving very perfectly represents. This interesting 
and stupendous structure, the historian tells us, dates 
back to some twenty years before the Christian era. It 
is supposed to be part of the aqueduct erected by 
Agrippa, son-in-law of Augustus, for the purpose of 
conveying water from Uzez to Nimes. It is built in 
the Tuscan order, and is composed of three separate 
bridges or rows of arches, one above the other, the 
river '.Gardon flowing under the lowest, which is 530 
feet long and 65 feet high ; the next above is 816 feet 
long and 24 feet high ; the upper tier is 870 feet long 
and 25 feet high ; the whole structure being 188 feet 
high, 19% f eet wide at the base, and \% feet at the top. 
The lowest bridge has 6 arches, the next 11, and the 
uppermost 36. The watercourse at the top is large 
enough to permit a person to walk through it. The 
stones of which it is constructed are of immense size, 
and devoid of all ornament. The picturesqueness of 



pliances, devised by himself for workshop emergencies, 
one of the feats of the evening being the fusion of a 
large hole in a plate of % in. thick wrought iron, in a 
few seconds, without preparation, and with apparatus 
which could be carried by a man up a ladder and used 
in any position. The secretary, in the discussion which 
followed the experiments, raised the very serious point 
that with such apparatus as Mr. Fletcher had exhibited 
and used, a burglar proof safe no longer existed, as it 
was simply a question of minutes to fuse a hole large 
enough for a man to enter in any wrought iron or steel 
door in existence. Chilled iron or steel was powerless 
to resist the small blowpipe Mr. Fletcher used, which 
would penetrate thick iron and steel plates as readily 
as ordinary carpenter's tools would penetrate wooden 
doors. The apparatus was devised by Mr. Fletcher for 
works repairs, and was noisy in action ; but, as he ex- 
plained, the apparatus could be made silent, and small 
enough to carry in a hand bag. This is a very serious 
matter for bankers and others who have valuable 
property, and one which will have to be taken up at 
once by the safe and strong-room makers. 

It is very well known that the professional burglar is 
ready to utilize the latest applications of science for his 
own ends. In fact, Mr. Fletcher's furnaces designed to 



he will most probably be one of the class on whom the 
enterprising burglar would first try his powers. — War- 
rington Guardian. 



A Sculptor's Casts at Auction. 

The veteran sculptor, Sir John Steell, having given up 
his large studio in Edinburgh, the models and con- 
tents of it were recently sold by auction. To use the 
words of^an English contemporary, the prices were 
miserable. The cast of the head and face of Sir Walter 
Scott taken after death was sold for 5s., but, small as 
was the sum, it was fourfold what was given for casts 
of Napoleon and Canova. Six heads of celebrities, in- 
cluding the Prince of Wales, went for 9s., and for an- 
other series of six the price was 5s., although Dr. 
Chalmers was one of the subjects. Four plaster busts 
realized 34s., a recumbent figure of the Earl of Shrews- 
bury 20s., and a statue of Lord President Boyle 21s. 
The casts from the antique were not more in favor. 
Twenty shillings were paid for four sections of the 
Elgin marbles, 22s. for the Veno£ of Melos, 5s. for the 
Medicean goddess, and 5s. for the Townley. Theie&sts 
of the large statues, equestrian, seated, and statfditfgT 
could find no bidders. The sculptor's modeling' tools 
went for a guinea. 
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The Corrosion or Snips' Bottoms. 

Admiral Colomb, 'who presided at a meeting at the 
Royal United Service Institution, some time ago, when 
Mr. Hen wood submitted his views on the subject, said 
very truly that nobody knew very much about the 
subject one way or another, and yet he referred to the 
fouling of ships as one of the weakest spots to be feared 
in a blockading squadron, more so now than it was at 
the end of the last century. This is a question that 
also closely affects ship owners, not only in the matter 
of the wholesale deterioration of their property, but in 
increased expenditure, owing to protracted voyages and 
increased consumption of coal. Mr. Hen- 
wood instanced the case of the French 
ironclad Invincible, which had not been 
docked for ten months. At the end of 
that time her greatest speed was 9"8 
knots, with 51 5 revolutions. When she 
was docked, fully ten tons of vegetable 
matter and barnacles were removed from 
her bottom, and after being cleaned her 
speed was 13'2 knots, with 53 revolutions. 
A case nearer home was that of a vessel 
carrying 3,500 tons dead weight, which 
maintained a speed of 10 knots on the 
passage to Cape Town, but, after proceed- 
ing to Cocanada, and loading for home, 
her speed during the remainder of the 
voyage was reduced to 7 knots. When 
placed in dry dock, on her arrival in 
England, she looked exactly like a half- 
tide rock, and four rail-truck loads of 
barnacles were removed from her bottom. 
When cleaned she again made 10 knots 
with the same boiler pressure. 

The direction in which scientific men 
have been experimenting of late years, 
with a view to solving this difficult 
problem, has been toward discovering some means 
of securely fastening sheets of zinc on to the iron 
plating, so that, an electric or galvanic relation being 
established between them; the iron or steel would cease 
to be susceptible of corrosion, and the outer surface of 
the zinc would be kept comparatively clean by a slow 
process of oxidation, which would carry away with it 
the barnacles and vegetable matter. The plan adopted 
by Mr. Hen wood to obtain this end is the soldering of 
sheets of zinc, 8 feet long and 3 feet wide, on to the iron 
or steel plating by means of a zinc solder, the attach- 
ments being made at about 12 inches from center to cen- 
ter. A template is made of the size of the sheet zinc, 
with holes about % inch in diameter, 12 inches from 
center to center, and 6 inches from the edges. A zinc 
sheet has similar holes punched in it, and around each 
hole a layer of zinc solder is fixed about 1 
inch in width ; also along the upper and 
after end. The template is then applied 
to the side of the ship where the sheath- 
ing is to be applied, and its position 
marked on the ship, and the position of 
the holes. At the position of the holes 
the oxide of iron or steel is removed for 
an area of about 2^ square inches, and 
covered with a layer of zinc solder. 

The sheet of zinc is then put in its]place 
and the solder united with a hot solder- 
ing iron, the holes in the sheet are filled 
up flush, and the attachment is then com- 
plete. It is calculated that a practiced 
hand can make about sixty attachments 
in an hour, and the largest vessel may 
thus be sheathed with zinc in about a 
week or ten days. The cost at present, 
without special appliances, is about 10s. 
per square yard. 



THE WALTHAH SON-MAGNETIC WATCH. 
People carrying valuable watches, or depending upon 
pocket timepieces of any kind, seldom properly appre- 
ciate the risks they run of destroying their accuracy 
and rendering them totally unreliable by going any- 
where near electrical machinery, of which the use is 
now becoming so general. From this one cause prob- 
ably proceeds more of the " crookedness " in the watches 
now made than can be attributed to any other one 
source, and it is a difficulty which watchmakers have 
been earnestly striving to meet by the use of anti-mag- 
netic shields, composition balance wheels, etc. 




TESTING WALTHAH WATCHES WITH A HOBSESHOE MAGNET. 



What seems to have been a successful effort In this 
direction, by the American Waltham Watch Co., was 
recently made the subject of an interesting test. The 
company, after a long series of experiments, has per- 
fected an alloy for use in their balance wheel, escape- 
ment, and hair spring which is apparently non-mag- 
netizable and not affected by proximity to the strongest 
dynamos. One of their regular watches, provided with 
these parts made of this alloy, was subjected for fifteen 
minutes to the influence of Major King's great cannon 
magnet at Willets Point, N. T., without at all affect- 
ing the time of the watch. This great magnet was de- 
scribed in the Scientific American of January 14, 
and is shown in one of the accompanying illustrations, 
two 14 inch Dahlgren guns, weighing over 50,000 lb. 
each, being utilized for its construction. Their muz- 



Curlons Facts Relative to Alloys. 

Alloys, formed by melting two or more 
metals together, present some very in- 
teresting characteristics. One of the 
most curious is the fact that the melt- 
ing point of the alloy is usually much 
lower than that of any of its compo- 
nents. Wood's alloy, for instance, which 
consists of lead, tin, cadmium, and bis- 
muth, melts at about. 150° Fah, while 
the lowest melting point of any of the 
metals separately is that of tin, 446°. It 
has always been supposed that this alloy 
could only be formed at a comparatively 
high temperature ; but Mr. William Hal 
lock has recently shown that when the several metals 
are mixed together in filings, and exposed for twenty- 
four hours to the heat of an ordinary water bath 
(212°), the alloy is produced, and the mass becomes 
fluid, and that the previous fusion of either consti- 
tuent is unnecessary. This fact the Popular Science 
News, from which we copy, thinks is of the highest 
scientific importance, and that it has never been 
observed before. 




during, and after the experiment, showed no change 
whatever. 

The severity of this test may be imagined when it is 
considered that, in other experiments with this great 
magnet, a pull of five tons upon the center of the arm- 
ature failed to detach it; that four fifteen-inch shells, 
weighing 320 lb. each, were suspended by magnetic at- 
traction in a vertical line from one of the guns; and 
that a crowbar was attracted with such force that it 
required four strong men to drag it away, while a string 
of carpenter's spikes, placed lengthwise one against an- 
other, stood out between three and four feet horizon- 
tally, upheld by the magnetic force. As 
might be expected, a watch which would 
withstand such a test could not be affect- 
ed by actual contact with a dynamo, on 
which the watch was placed and allowed 
to remain for a time, with no different 
result from that obtained on the trial with 
the great magnet. 

A further test, however, and one which 
it is readily within the power of most 
people to apply to a watch, is shown in 
one of the illustrations, the submitting 
of the watch to the magnetic influence of 
an ordinary horseshoe magnet. Such a 
magnet as this will at once stop the mo- 
tion of an ordinary watch, and destroy 
its time-keeping qualities until demagnet- 
ization has been effected, a matter often 
costing much time and trouble. Yet«uch 
trial as this is invited on all Waltham 
watches provided with their new balance 
wheel, escapement, and hair spring, thus 
affording purchasers a ready means of 
testing the non-magnetizable quality of 
these watches. The use of dynamos is 
now becoming so general that one never 
knows when he, may be in close proximity to one, 
either in traveling on the cars, visiting places of 
amusement, inspecting goods in stores or warehouse, 
or in manufacturing establishments of any kind. 
Their influence is not interfered with by the inter- 
position of walls .or partitions, and the hitherto 
trusted timepiece needs but to be brought sufficiently 
near to be rendered worthless, or have its value se- 
riously impaired, while the owner may be in total 
ignorance of the cause. 

The result now obtained by the Waltham Company 
is said to be secured without any sacrifice of the quali- 
ties desired in the parts of the watch made of their 
improved alloy, the latter itself being slightly differ- 
ent in the different parts. In fact, the balance and 
hair spring made of this new metal are non-oxidiza- 
ble, which insures greater perfection in 
the manufacture, as well as being an 
advantage in use, and the parts are 
finally hardened in shape, which increases 
the. facility of accurate adjustment. 
Owners of watches made by the Walt- 
ham Company will be pleased to learn 
that they can now, for a moderate sum, 
have their watch movements refitted with 
these non-magnetizable parts, and thus 
made proof against the influence of elec- 
trical machines. 






The Texas wheat-growing counties report the in- 
crease of acreage this season at from 10 to 100 per cent. 



TESTING WALTHAM WATCHES WITH THE GBEAT CANNON MAGNETS, 
WILLET'S POINT N. T. 



zles were wound with about eight miles of No. 20 insu- 
lated copper wire, three coils to each gun, and the 
guns were connected at the breech by a pile of railway 
bars, the electrical current being furnished by a 30 
horse power dynamo. The watch was held in close 
proximity to the muzzle of one of the guns, forming one 
pole of the magnet, where the magnetic current was 
strongest. Its main spring and other portions became 
so highly charged as to retain their magnetism for seve- 
ral days afterward, but the hair spring, balance, and es- 
capement were so totally unaffected that the rate of 
the watch, as noted by an astronomical clock before, 



Costly Halls In New York Houses. 

The Plumber's Journal, referring to the 
costly and elegant halls to be found in a 
modern New York house of the first rarik7 
says, what -we have f or'some time observ- 
ed, that the people of wealth and taste 
have entirely abandoned the straight hall 
of the narrow block house, where the 
stairs go straight up and the narrow 
passage to the back parlor and basement 
stairs goes straight back. Instead they 
have made the hall the central feature 
of the establishment, to which, if ne- 
cessary, everything else is subordinated. 
The new type of hall is elaborate in its 
architectural features, richly antique in 
its furnishings, and it is upon the hall 
that the decorative effect of the house is 
centered. The hall, indeed, is so much 
of a hobby that people build new houses 
in order to have halls. 

It is not an unknown thing to give up 
the whole first floor to the hall, putting 
the parlor on the second floor. Whether 
the hall be big or little, its furnishing is a thing which 
its mistress is giving much attention to nowadays. To 
be quite perfect, it should be done up ir. old oak and 
have "settees" standing about in room of chairs. It 
should have a big oak table, a smaller one to hold a 
silver salver, on which a guest's card is taken to the 
lady of the house, and its floorshould be of oak, polish- 
ed till it shines. The hall is of quite as much con- 
sequence as the drawing rooms. 

> i m — 

The world's annual consumption of wheat is estimat- 
ed at 2,165,000,000 bushels. 
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EXPERIMENTS ILLUSTRATING THE PRINCIPLE OF 
THE DYNAMO. 

BY QKO. H. HOPKINS. 



The great development of electricity in recent years, 
especially in the line of electric illumination, has served 
to add luster to the name of the immortal Faraday, 
and to show with what wonderful completeness he ex- 
hausted the subject of magneto-electric induction. 
Since the close of his investigations no new principles 
have been discovered. Physicists and electrical in- 
ventors have merely amplified his discoveries and in- 
ventions, and applied them to practical uses. The 
number of those who are familiar with the discoveries 
of Faraday and their bearing on modern electrical 
science is not only large, but rapidly increasing, but 
there are those who are still learners, to whom new 
things, or old things placed in a new light, are ever 
welcome. To such the simple experiments here given 
may be an aid to the understanding of induction as de- 
veloped in dynamos and motors. 

Any one at all acquainted with electrical phenomena 
knows that a hardened steel bar surrounded by a coil 
of wire which is traversed by an electric current be- 
comes permanently magnetic. It is perhaps unneces- 




1. MAGNETIZATION OF STEEL BAB. 
ELECTRIC INDUCTION. 



2. MAGNETO. 



sary to reiterate the accepted theories of this action, as 
they are well established and appear in almost every 
text book of physics. The fundamental magneto-elec- 
trical experiment of Faraday was exactly the reverse 
of the operation of producing a magnet by means of an 
electrical current. That is, it was the production of 
an electrical current by mear s of a magnet and coil. 
In the first instance the magnetizing power of the elec- 
tric current is employed to bring about the molecular 
change in the steel bar, which manifests itself in polar- 
ity. In the second instance the magnetized steel bar is 
made to generate an electric current in the wire of the 
coil. In the first instance the current moving in the 
wire of the coil induced magnetism in the steel. In 
the second instance the movement of the magnetized 
steel within the coil induced a current in the wire. 

The method of magnetizing a bar of steel is clearly 
shown in Fig. 1, in which a is a helix of six or eight 
ohms resistance, b the bar of hardened steel, and e a 
battery of four or five elements. A key is placed in the 
circuit, but the ends of the wires may be made to serve 
the same purpose. By closing and opening the circuit 



magnet being of a name different from that of the pole 
by which the induction is effected. The end of the bar 
remote from the magnet exhibits magnetism like that 
of the magnet pole of the magnet. 

The relation of magnetic induction to magneto-elec- 
tric induction is clearly shown by the experiment illus- 





MAGNETIC INDUCTION. 

while the steel bar is within the coil as shown, the bar 
instantly becomes magnetic. When the coil is discon- 
nected from the battery and connected with a galvano- 
meter, d, as shown in Fig. 2, and the magnet, b, is sud- 
denly inserted in the coil, the needle of the galvano- 
meter will be deflected ; but the action is only momen- 
tary. The needle returns immediately to the point of 
starting. When the magnet is quickly withdrawn 
from the coil the needle is deflected for an instant, but 
in the opposite direction, and, as before, it immediately 
returns to the point of starting. It is obvious that if 
these electric pulsations can be made with sufficient 
rapidity to render them practically continuous, and if 
they can be corrected so that pulsations of the same 
name will always flow in the same direction, the current 
thus produced may be utilized. 

Before proceeding further with the consideration of 
magneto-electric induction, it will be necessary to 
briefly examine the subject of magnetic induction, as it 
is intimately connected with the action of the dynamo. 
In Fig. 3 is illustrated the usual experiment exhibiting 
this phenomenon. An electro-magnet like that de- 
scribed on page 214 of the current volume of the 
Scientific • American is connected with a suitable 
battery, and a bar of soft iron is held near but not in 
contact with one of the poles of the magnet. It be- 
comes magnetic by induction, the end nearest the 




ture is drawn forward toward the magnet and held 
there. 

From what has been said, it will be seen that all of 
the positive electrical impulses are generated upon one 
side of the poles of the fixed magnet, and all the ne- 
gative impulses are generated upon the other side of 
the fixed magnet, and 
that the curved plates Jscf. &_ 
of the commutator con- 
duct all of the positive 
electrical impulses to 
one of the strips, g g', 
and all of the negative 
impulses to the other 
strip. 

In Fig. 8 is shown an 
arrangement of connec- 
tions to convert the de- 
vice into a motor. 



SIMPLE CTJBBENT 
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INDUCES CURRENT FBOM INDUCED MAGNETISM. 

trated in Fig. 4. In this case two electro-nyignets are 
arranged with their poles in contact. One of them is 
connected with a galvanometer, and the other with a 
battery. When the circuit of the upper magnet is 
closed, the core of that magnet becomes magnetic, the 
core of the lower magnet becomes magnetic by induc- 
tion, and the galvanometer needle is deflected. When 
the circuit of the upper magnet is broken, the galvano- 
meter needle is deflected in the opposite direction, show- 
ing that the results are precisely the same as in the ex- 
periment illustrated by Fig. 2. In this case no mechan- 
ical movement is necessary, as the magnetism is intro- 
duced into the coils of the lower magnet by induction. 
It is thus shown that it is not necessary to move any 
matter to secure mag- 
neto-electric induction. 
In Fig. 5 is shown an 
arrangement of electro- 
magnets in which one is 
fixed, while the other 
can be revolved. It is 
a device intended sim- 
ply for showing how 
two ordinary electro- 
magnets may be util- 
ized to advantage in ex- 
periments in induction. 
To the polar extremi- 
ties of the fixed magnet 
is fitted a wooden cross 
bar, having in its cen- 
ter an aperture for re- 
ceiving the vertical 
spindle, the lower end 
of which is jour na led in 
the clamp that holds 
the fixed magnet to the 
base. The upper end 
of the spindle is pro- 
vided with a yoke for holding the movable magnet. 
The cross bar which clamps the magnet in the yoke is 
held in place by two. screws, as shown in Fig. 7, and 
to the center of the cross bar is attached a wooden 
cylinder, e, axially in line with the spindle. To the 
wooden cylinder are secured two curved brass plates 
which are connected electrically with the terminals of 
the coils, a a', of the movable magnet, one plate to each 
coil. Two strips of copper, g g', held upon opposite 
sides of the cylinder, complete the commutator. The 
copper strips are connected with any device capable of 
indicating a current — in the present case an electric 
bell — and the coils, a a', of the fixed magnet are con- 
nected with the battery, c. 

By turning the upper magnet, the following phe- 
nomena will be observed : 1. When, by turning the 
movable magnet, its poles are 
pulled away from the fixed mag- 
net, the departure of the in- 
duced magnetism from the core 
of the movable magnet produces 
an electric pulsation in the coil 
which operates the electric bell. 
When, by a continued movement 
of the magnet in the same direc- 
tion, the poles exchange position, 
another electrical impulse will be 
induced, and the bell will be 
again operated. 2. By examin- 
ing these impulses by means of 
a galvanometer introduced into 
the circuit, it will be found that 
they are of the same name. 3. 
When the magnet is turned a 
little faster, these two impulses 
will blend into one, so that for 
revolution of the magnet the bell 
4. By whirling the magnet 




Rendering Jewels 
Phosphorescent. 

The collection of the 
Greek alchemists found 
in certain MSS. of the MOTOB. 

13th and 15th centuries, 

in the National Library, describes processes used for the 
artificial coloration of factitious jewels, emeralds, car- 
buncles, and hyacinths. Stones were to be made lumin- 
ous in the night by dyeing them with a mixture of 
copper rust and of the gall of the tortoise. A finer 
color was obtained by using the sea medusa instead of 
the tortoise. This coloration was, of course, not per- 
manent, but it was easily reproduced. — M. Berthelot. 




AN IHPBOVED AIB PUMP GOVERNOR. 
A governor especially adapted for the air pumps of 
locomotives, for preventing an excess of air pressure in 
the train pipes, and to cause an accumulation in the 
reservoir while the brakes are applied, is illustrated 
herewith, and has been patented by Mr. Edward G. 
Moore, of No. 505 Lombard Street, Wilmington, Del. 
The governor casing has a steam inlet pipe connected 
by a valve seat, B, with the steam outlet pipe leading 
to the pump. On the under side of the valve seat is 
held a valve with an upwardly extending hub carrying 
a piston, A, held to slide in an aperture not steam tight 
in an extension of the governor casing, so that steam 
may leak into the space above the piston. The valve 
and its hub are held to slide centrally on a spindle, D, 
having its bearing at the lower end in a nut, E, there 
being a coiled spring around the lower end of the spin- 
dle, while on its upper end rests a stem supporting the 
valve, F, held on a valve seat in an aperture leading to 
a space in the upper part of the governor casing. The 
valve, F, has upwardly extending wings, on the top of 
which rests a disk supporting a diaphragm, C, the dia- 
phragm being held in place on the disk by a nut screw- 
ing on the lower end of a stem, around which is a coiled 
spring, one end resting in the bottom of the opening 
and the other end against a nut screwing on the stem 
near its upper end. The spring which holds the dia- 




DETAILS OF GENE- 
RATOR. 



each half of the 

yields but one stroke. 

quite rapidly, the current through the bell magnet 

is made practically continuous, so that the bell arma- 



MOORE'S AIR PUMP GOVERNOR. 

phragm in its upper position is set to a normal tension 
of say about seventy pounds, the diaphragm being 
forced downward when the pressure exceeds this 
amount, and imparting a sliding motion to the valve, 
F, allowing the steam on the upper side of the valve to 
escape through the waste pipe, and cutting off the 
steam supply from the pump. When the pressure in 
the train pipes is diminished, the diaphragm is restored 
to its former position, and a passage is opened for the 
steam through the inlet to the outlet and to the pump, 
until the air pressure is again restored to the required 
limit. By this device also the speed of the pump is 
limited and its wear reduced. 
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ENGINEERING INVENTION. 

A steam separator has been patented 
by Mr. Alexander Davidson, of Chicago, 111. It con- 
sists of a steam pipe or section with spiral ribs on its 
inner side to give a whirling motion to the steam passed 
through, thus casting down heavy imparities where 
they will pass into a collector chamber, from which a 
pipe leads to the boiler, discharging nnder the water 
line. 

•-•■« 

MISCELLANEOUS INVENTIONS. 

An ear battery tor the deaf has been 
patented by Mary E. Moore, of New York City. It has 
a copper wire coiled aronnd a zinc tnbe, and connected 
thereto by a wire shaped to enter the ear, in combina- 
tion with a diaphragm held at the outer end of the 
device. 

A hay rack has been patented by Mr. 
Calvin E. Hagerman, of Ainsworth, Neb. It is of light 
weight, adapted to be carried on a wagon, whereby hay 
or straw may be carried from the field to the stack or 
market, or loaded and nnloaded in windy weather with 
comparatively little waste. 

A sash fastener has been patented by 
Mr. Harry I. Williams, of Decatur, Texas. It consists 
in the combination of a ratchet bar attached to the sash, 
a grooved or hollow bar attached to the window frame 
and bearing a spring pawl engaging with the ratchet 
bar, and a wedge-shaped stop with supporting chain. 

An electric vapor bath has been pa- 
tented by Messrs. Robert F. Jackson and William R. 
Pope, of Baltimore, Md. This invention provides 
simple means by which the electric cnrrent from either 
a Far&dic coil or from a galvanic battery, or both, can 
be applied to the human system for the treatment of 
disease, the current being easily regulated. 

A land roller and clod crusher has 
been patented by Mr. Friedrich Twick, of Sheboygan, 
Wis. This invention covers a novel construction and 
combination of parts in a machine adapted for rolling, 
crashing, and pulverizing land, to prepare it for receiv- 
ing crops, being an improvement on a former patented 
invention of the same inventor. 

A lamp extinguishing apparatus has 

been patented by Messrs. Joseph Miller and Frank R 
Page, of Olean, N. Y. It is a simple device capable of 
attachment to any lamp, and especially adapted for 
railroad car lamps, for automatically extinguishing the 
lamp in case of a collision or accident upsetting the 
car. 

A fire extinguisher for car heaters has 

been patented by Mr. George F. Seaver, of Dover, N. H. 
A perforated plate is held in the top of the heater to 
which lead] inclined pipes having balls containing a 
fire-extingulBhing compound, an accident to the car 
causing these balls to be broken on the perforated plate, 
thus cxtlnguishingthe fire. 

A car heater has been patented by Mr. 
James Wardle, of Hope, British Columbia, Canada. It 
consists of a stove made of an inner and outer cylinder 
of steel or iron, strengthened by outer attached metal 
bands, with a space between the cylinders for the circu- 
lation of air, and so constructed that its overturning 
will not allow the escape of the fuel. 

A removable corset fastening has been 
patented by Selma A Schoefer, of Brooklyn, N. Y. It 
has pockets at the meeting edges, arranged to receive 
the steels or clasps, there being lacing cords by which 
the edges of the flaps forming the pockets are united, so 
that the steels can be easily removed when the garment 
is to be washed. 

A buckle has been patented by Mr. 
Tobias A. Lee, of Sidney, Ohio. It has a tongue sup- 
port and tongue, combined with a pivoted loop movable 
down over the tongue and a spring for actuating the 
loop, avoiding the use of a pin tongue and the incon- 
venience experienced in inserting it through perforations 
in the strap to be secured. 

A harness back pad has been patented 
by Mr. Limbrick W. Vandenburg, of Americus, Kansas. 
It has a metal frame entirely inclosed or covered upon 
the outer surface with leather, with pads upon the under 
surface, the metal frame being composed of three sec- 
tions, a central curved section and two side sections 
hinged to the end of the central curved section. 

A method of binding books forms the 
subject of a patent issued to Messrs. John J. Meston 
and Nate S. Dygert, of Portland, Oregon. It is espe- 
cially applicable to shipping receipt books as used by 
draymen, expressmen, etc., strips bent to form longi- 
tudinal sockets being used fn connection with a handle, 
whereby the books may be more conveniently handled 
and carried without mutilation. 

A clasp has been patented by Annie 
Lewis, of Galveston, Texas. It has front and rear 
plates hinged together on a spindle on which is coiled a 
spring for pressing' the plates from each other, the 
plates having toothed jaws, and a strap being secured 
to one of them for suspending the clasp, which is simple 
and durable in construction and effectively retains the 
clasped parts. 

A washing machine has been patented 
by Mr. William L. G. Appleby, of Germantown, Md. 
The invention relates to machines having two presser 
boards, one supported on brackets on the inside of the 
box and the other suspended by links and oscillated 
with a sweeping motion by a crank shaft, one board ad- 
justing itself by a' spring connection to avoid tearing or 
injuring the clothes. . 

A combined step ladder and ironing 
board has been patented by W. J. Allen, of Arkansas 
City, and Belle West, of Winfield, Kansas. The iron- 
ing board has a clamp at one end and a step ladder 
hinged to its opposite end, a bosom board being hinged 
to the ironing board above the ladder to be folded over 



upon either, the bosom and sleeve board being folded 
over upon.the ironing board when the device is to be 
used as a step ladder. 

An embroidering machine attachment 
has been patented by Messrs. Edward Aldom and Henry 
E. Scbmitz, of Brooklyn, N. Y. It is an improvement 
on a former patented invention of the same inventors 
for simultaneously working duplicate strips of chenille, 
etc., by throwing each strip alternately to opposite 
sides of the line of stitch, the two embroidering strips 
crossing each other and forming a series of more or less 
open loops. 

A machine for cutting, sanding, and 
rolling roofing felt has been patented by Mr. Benjamin 
C. Waite, of Brooklyn, N. Y. It has a mechanism with 
a suspended sand hopper, by which the amount of sand 
discharged can be regulated, and provides for the knife 
being operated with a quick downward movement and 
a slow upward movement, while a peculiarly construct- 
ed mandrel is arranged so that the felt will be wound 
automatically, and the felt roll can be readily removed 
from the machine. 

A galvanic battery forms the subject 
of two patents issued to Mr. Horatio J. Brewer, of New 
York City. A new and useful improvement in porous 
cup batteries is provided by these inventions, the con- 
struction being such that the electrodes are securely 
seated in place and the gases forming in the porous cup 
can readily escape, so as to prevent the adhesion of in- 
sulating bubbles on the negative electrode, and its 
polarization, thereby rendering the battery very effect- 
ive at all times. 
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A Manual of Steam Boilers : Their 
Design, Construction, and Opera- 
tion. By Professor R. H. Thurston. 
New York : John Wiley & Sons. Pp. 
67t Price $6. 

The Director of Sibley College, Cornell University, 
has in this volume fitly supplemented his other works 
on the materials of engineering and construction, and 
on steam engines, with a plain and practical treatise on 
the steam boiler, which, although primarily designed 
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field than.is likely to be included in any course of 
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rules and formulae given for the determination of the 
efficiency of fuels, and measuring the realized values of 
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ing, superheating, condensation, pressure, and tempera- 
ture, are generally such as can be applied by one hav- 
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trical machine, induction' or dielectric machines, con- 
densers, volt and am meters, r.nd much other matter, are 
described in detail. It is perfectly true that a difference 
of opinion may exist as to the author's treatment of 
some portions of his subject, but the'spirit of the book 
is good, and it^is a work that may be of much use to 
the amateur, student, and teacher. Had science taken 
its proper place in the schools of this country, this 
work would be of even greater use than it now will be. 

Stimulants: Uses, and How Best Con- 
served. By J. M. Emerson. New 
York : Dick & Fitzgerald. 1888. Pp. 
61. Price 50 cents. 

In this work the author is an advocate for temper- 
ance, in the sense that alcohol may be used temperately, 
and that its use may not degenerate into abuse. It is 
as much opposed "to total abstinence as to intemper- 
ance. The work is well printed and attractive in ap- 
pearance. 

E^'Send for new and complete catalogue of Scien- 
tific Books for sale by Munn & Co, 361 Broadway, N. Y. 
Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters Of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) G. F. C. asks : 1. How can I make 
a speed regulator for the electric motor described in 
Scientific American of March 17, 1888? A. Make a 
small governor like any steam engine governor, and in 
lieu of kthe steam valve use an electric contact and 
arrange the governor so as to break the circuit when 
the speed is too high. 2. How can I make a battery for 
same? A. Use a battery of 6 or 8 elements, each formed 
of one plate of zinc 6X8 inches/and two plates of car- 
bon of the same size. Plunge these plates in the or- 
dinary bichromate solution. 

(2) S. F. desires (1) 'a polish for starch 
for laundry purposes. A. See answer to query 19 in 
Scientific American for February 25, 1888. 2. Can 
either wax or spermaceti be mixed with water so as not 
to separate when cold? A. No. 

(3) F. J. F. asks how to make a cell 

containing six or eight divisions for plunge battery, 
with bichromate and sulphuric acid solution, and would 
a wooden cell covered with asphaltum or any other mat- 
ter prove serviceable ? A. Make the cell of wood with 
glass or wooden divisions let into the sides. For water- 
proofing, coat the wood with a mixture of resin 4 parts, 
gutta percha 1 part, and a little boiled oil, put on hot. 
Apply the composition thoroughly, using a hot iron to 
melt it into the corners. 

(4) E. P. asks : Is there any way to 
stop the roaring of a mechanical telephone, and not in- 
terfere with the speaking? A. Use stranded steel wire 
for line. 

(5) F. R. F. writes : In regard to the 

electric [motor described in your issue of the March 17, 
will the motor run if connected with an Edison dy- 
namo? How many ordinary "crowfoot" batteries would 
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the motor require? A. It will ran if connected with an 
Edison dynamo. It is not adapted to gravity batteries. 

2. Arc the ends of Russia iron in field magnets to be 
lapped or simply "butted" together? A. "Butted." 

3. Is the wire on field magnet to be cotton covered or 
not? A. It to be insulated with cotton, silk, or some 
other insulating material. 

(6) J. C. R. asks : How would a hoi 

iron, secured by brass clamps at ends and angh 
make needed width, work for constructing field mag- 
net of simple motor, instead of sheet iron? A. Hoop 
iron will answer. 

(7) H. S. D. writes : I want to make a 

dynamo after the pattern of the eight light described 
in the Scientific American and Supplement, but of 
larger capacity. If I make it % larger, will it increase 
the amount of wire more than %, and how many 16 can- 
dle power incandescent lamps will it run? How many 
lights will it run. if it (the eight light machine) was 
doubled in all its dimensions? A. If you double the 
width of the field magnet,and also the length of the core 
of the armature, and wind the armature with No. 19 
wire, and the field magnet with No. 12, you will be able 
to run from 16 to 20 16 candle power lamps. We shall 
probably at an early day describe a larger machine, of 
about the size you require. 

(8) C. T. T. asks (1) for a process for 

using acid to eat metal, to make rough cuts for print- 
ting. A. See articles on Zincography, in Supplement, 
j?oa^J84 and 587. 2. Information telling how to read a 
horoscope. A. For good idea of the mysticism and 
illusion of astrology, subjects in which we do not as- 
sume to be conversant, read Walter Scott's " Ouy 
Hannering." 

(9) A. B. O. desires a formula for mak- 
in g ;* cheap, white soap from tallow. A. Dissolve 2 
pounds sal soda in 1 gallon boiling soft water, mix into 
it*3 pounds freshly slaked lime, stirring occasionally for 
a few hours, then let it settle, ponr off the clear liquid, 
and boil 2 pounds tallow In it until all the tallow is 
dissolved. Add salt to precipitate the soap, and wash 
and dissolve in a little hot water. Cool it in a flat box, 
and cut it into bars or cakes. It can be scented by 
stirring in the desired perfume when cool. 2. One for 
same, by using cotton seed oil in place of tallow? A. 
See Carpenter on Soaps, Candles, Lubricants, and Gly- 
cerine, which we mail for $4. 

(10) J. W. C. asks how to make old 

fashioned molasses candy not turn soft or sticky in 
warm or damp weather. A. Take 1 qnart molasses, Hi 
pounds brown sugar, the juice of a large lemon, and 12 
drops of oil of lemon; mix the molasses and sugar to- 
gether, butter the inside of a kettle and put it in. Let 
it boil over a moderate fire for 2 hours, then add the 
lemon juice, and boil % hour; stir it often to prevent 
It from burning, then butter a pan and put it in to cool; 
if sufficiently done, it will be crisp and J brittle, if not, it 
will be tough and ropy. 

(11) A. B. U. desires a receipt for an 
enamel or glaze for wood, to be Impervious to water. 
A. Coat the article several times with hot linseed oil 
varnish. 

(12) E. B. asks for something to 
make the teeth white. A. Take* of dry hypochlorite of 
lime l$ drachm, red coral 2 drachms, triturate well and 
mix thoroughly. 2. What kind of flute is used for 
general orchestra work, and if an ordinary 12 keyed 
flute will do? A. Any flute will do. 

(13) J. P. K. asks for an article for clean- 

ingcarpets without lifting them from the floor.one about 
as thick as mucilage, and in using which a quantity is 
taken on a brush and rnbbed over the carpet, which is 
then washed up with clear water, leaving the carpet 
like new. A. Ox gall is the article to which you refer, 
and it is used in the proportion of .three gills of ox gall 
in a pail of water. 

(14) J. H. S. desires (1) a receipt for tan- 
ning buckskin, such as used in making gloves, and one 
for tanning with hair on. A. The manufacturers' pro- 
cesses are very elaborate, but an amateur can always 
preserve and taw such skins by treating them with salt 
and alum, after the skins have been well cleaned and 
softened through with water and working. The time 
necessary is from one to two weeks. 2. A receipt for 
making black ink, one that becomes very brilliant 
after writing, and free from sediment, and will not cor- 
rode the pen. A. Take 11 parts gall nuts, 2 of iron sul- 
phate, % part of sulphate of indigo, and 33 parts of 
water, and add a small quantity of sugar. See also 
Scientific American Supplement, No. 157, for nu- 
merous receipts on making inks. 

(15) C. P. B. asks how to wash a 
chamois skin. If washed in an ordinary way, they are 
very stiff. afterward. A. Use a weak solution of soda 
and warm water, rub plenty of soft soap Into the 
leather, and allow it to remain in, soak for two hours, 
then rub it sufficiently, and rinse in a weak solution of 
warm water, soda, and yellow soap. If rinsed in 
water only, it becomes.hard when dry and unfit for use. 
After rinsing, wring out in" a rough towel, and dry 
quickly, then pull it about and brush it well. 

(16) W. S. asks : What is " putz " po- 
made composed of, and how made? A. Take of oxalic 
acid 1 part, iron peroxide 15 parts, powdered rotten 
stone 20 parts, palm oil 60 parts, petrolatnm 4 parts. 
Pulverize the oxalic acid, and add rouge and rotten 
stone, mixing thoroughly, and sift to remove. all grit, 
then add gradually the palm oil and petrolatum, incor- 
porating thoroughly. 

(17) S. C. D. asks : Is there any way to^ 
color a meerschaum pipe that has been used and colo: 
to bottom of bowl in good shape ? Bowl will not col 
A. Bowl colors better when stem portion is of mi 
schaum up as high as the top of bowl, otherwise A 
difficult-to color all of bowl. * 

(18) C. E. H. asks the proper way to 

parean ingrowing toe nail, and to prevent it getting 
worse. A. Begin the cure by simple application to the 
tender part of a small quantity of perchloride of iron, 
which can be readily procured either in fluid form or 
powder at a drug store. The tender flesh is dried and 
tanned by this application, and ceases to be painful. 




When this hardened flesh has remained on two or three 
weeks, it can be easily removed by soaking in warm 
water. Further trouble can only be prevented by cutting 
the nall/ijf proper shape and wearing shoes of reason- 
able 

L. D. W. asks : Is there any way 

a marble bust which has become soiled by dust 
id finger marks? A. Mix quicklime with strong lye, 
as to form a mixture having the consistency of cream, 
and apply it immediately with a brush. If this compo- 
sition be allowed to remain for a day or two, and be 
then washed off with soap and water, the marble will 
appear as though it were new. 

(20) J. T. M. asks why it is that the 
secondary coil of an induction coil is always composed 
of very fine wire, and will not coarser wire do equally 
well? A. By nsing fine wire in the secondary of an 
induction coil, more convolutions are obtained for the 
game volume, with consequent increased tension. Large 
wire would make the coil too bulky; small wire is used 
as a matter of convenience, and also to keep the sec- 
ondary well within the influence of the primary. 

(21) C. N.— Your greatest trouble pro- 
bably arises from the burning of the corners of the 
chisels in forging. The corners should be no hotter at 
any time than the center. A slow Are or low blast is 
always necessary to the successful forging of steel-cut- 
ting tools. For various instructions in tempering, see 
Scientific American Supplement, Nos. 95, 103, 105. 

(22) T. W. M. Co.— If you wish to 
make a chilled surface against a cold iron mould, use 
No. 2 American pig, with J£ good scrap. If you wish 
simply to make hard castings in sand moulds, use No. 
3 or 4 pig or No. 2 with % scrap. 

(23) V. S. M. asks for the best lubri- 
cant for central Are rifle cartridges. I have used tallow 
and wax, and mutton tallow alone, and in cold weather 
they>cale off badly. A. Try paraffine or vaseline. 

(24) J. A. K. writes : I have in my 
house brass door knobs. When they were purchased, 
we were told that they would not tarnish, hut they d< 

I now want to turn them black without waiting the slow 
process of time. How can I do it? A. Thoroughly 
clean| the varnish from the knobs with alcohol, and 
scrub with a brush and solution of soda. Then dip for 
a few seconds in sulphuric acid, rinse clean, and dip in 
a mixture of hydrochloric acid 13 parts, sulphate of 
iron 1 part, white arsenic 1 part, nntil the articles turn 
black. Rinse in -clean hot water and dry in sawdust. 
BruBh'with'.black lead and varnish. 

(25) E. D. D. asks : Does the mariner's 
compass in the neighborhood of the^quator point north 
and sonth with the same certainty that it does in other 
latitudes? A. The magnetic needle does not point with 
certainty to the north except in a few places. It is 
better, on general principles, the nearer it is to the 
eqnator. 

;£26) C. M. R. asks if it is possible to 
take a 15 horse power engine and make it do 30 
horse powers of work. The engine in question is high 
speed,' and the boiler of 18 horse power. A. You can 
generally make a nominal 15 horse power engine do an 
indicated 30 H. P. of work. The point to gain is to 
donble the steam pressure, which depends upon the 
strength of the boiler. 

(27) M. R* asks : 1. Why should a wagon 
with solid iron axle run harder than with wooden axle? 
A. The coefficient of friction between iron and iron is 
probably higher than that between the hard wood of an 
axle and the iron of the box. 2. Would it not be better 
to have the feed water enter a steam boiler through the 
top of a good sized mud drum instead of entering 
through the top of the boiler? A. Modem experience 
and practice favor a surface feed. The mud drum 
should catch and hold the sediment ready to be blown 
out, and not he stirred up by feeding in that direction, 

(28) Or. W. 8.— It will not pay you to 

undertake to make emery strips for your own use. For 
their manufacture you will require strong iron moulds 
withlfollowcrs driven by a powerful press, capable of a 
pressure.of a ton for each square inch: The cementing 
material may be glue and tannic acid, gntta percha or 
silicate.of soda. The quantity must be so small that it 
does not adhere to the mould. See Scientific Ameri- 
can Supplement, No. 125, on Emery and Corundum 
Wheels. 

(29) E. J. T. asks : What would be the 
superior quality of copper pipe over iron pipe of same 
dimensions for hot water heating? A. Copper pipe is 
but slightly better than iron for radiating heat, al- 
though it is a much better conductor of heat. The dif- 
ference in effect does not warrant the difference in cost 
for any ordinary purpose. The copper must be black 
for best effect. 

(30) F. L. G-.-^-A composition of 75 parts 

lead, 16 7-10 parts antimony, and 8 3-10 partB bismuth 
expands in becoming solid from a fluid state. 

(31) W. K. asks the best solution for 
pickling iron and steel. A. Hydrochloric acid 1 part, 
water 3 to 4 parts, for quick or slow pickle. 

(32) C. W. asks what the best journal 
and journal box are made from. And how wonld a 
cast iron journal running in a cast iron box compare 
with the best? A. Cast iron journals and boxes run 
well together with heavy lnbricating oil mixed with 
graphite. The best is a steel journal running in a hard 
box made of copper 1 lb. to tin 3 oz. 

(33) R. W. asks if there is'any acid in 
which brass may be dipped, to clean it, which will clean 
it without hurting the article in anyway? A. Oxalic 
acid solution in water is excellent 'for cleaning brass 
that can be brushed or rubbed. If yon only wish to dip 
quickly, nse strong nitric acid, dipfor 1, 2, or 8 seconds 
and rinse in hot water. 

(34) E. K. H. asks : 1. What metal, 
mineral, or other material can I use to keep heat in an 
iron vessel that is heated by hot air? I want it to 
radiate the heat if possible, several hours after the sup- 
ply of heat is cut off, and iron alone will not answer the 
purpose. A. Water is a suitable material to store heat; 



also a solution of acetate of soda so strong that it will 
crystallize on cooling, thus giving off its " latent heat." 
2. Would a double iron vessel with a dead air space be- 
tween to store hot air be a good device? A. The storage 
of hot air for use is of no value. Its specific heat Is 
very low, a great deal less than that of water. 3. If a 
permanen t magnet becomes rusty will it spoil the mag- 
netic properties, and to what extent or percentage? A. 
Not materially. 4. Is there any flexible tubing that is 
fire proof, so that it can be coupled in same manner as 
Westinghouse air brake hose? A. None to our know- 
ledge. 5. Is hot water, hot air, or steam the healthiest 
for heating purposes, provided the hot air is perfectly 
pure and entirely free from gas? A. They are all 
equally healthy under the specified conditions of purity 
of the air itself. 6. In using hypochlorite of lime and 
chalk for a dentifrice, is there any powder that would 
not destroy the cleaning properties, that could be 
mixed with it to disguise the compound? A. Use 
ground arrowroot and scent with oil of rose or other 
essential oils or myrrh. 

(35) J. A. P.— You can melt 8 or 10 lb. 
of old brass boxes readily in a blacksmith's forge by 
building a brick cylinder or square box around the 
tuyere large enough to have a clearance of 3 or 4 inches 
all around the crucible. Hake it high enough to have 
6 in. of fire under the crucible, and also to cover the top 
with coal. Charcoal is the best for fuel. Coke may 
also be used. Soft coal may be used, but requires good 
management. We can send you the Brass Founder's 
Manual, by Graham, for $1. 

(36) R H. — Moulding for and casting 
of iron is a difflcultmalter for a novice. We recom- 
mend you to study the subject by visiting an iron 
foundry and observing their methods. We can send 
you a book on iron founding, by Claude Wylie, for (1. 
Your engine should weigh not less than 150 lb. A 2 
horse boiler may be made with 3-16 plates for shell, J4 
in. heads. 

A. M. Co. asks : How can we keep 

y from moulding ? A. First cover the jelly with a 

iiece of paper that has been dipped in brandy, and fits 

quite close to the jar at the edges, then cover tight with 

another piece of paper, so as to prevent as far as possible 

any entrance of air. 

(38) C. P. M. asks the best method of 
driving boiler rivets. A. Hand and machine riveting 
are equally good, if both be honestly and faithfully 
done. Canted rivets, from their being too small or from 
the drifting of ill-matched holes, make most of the 
trouble, and lead to fault finding with the system, 
instead of the dishonest practices in the boiler shop. 

(39) J. M. A. writes : 1. In the Scien- 
tific American of two weeks ago you gave instruc- 
tions for making small electric motor. What battery 
is best to use, where can it be had, about what cost, 
or could it be made cheaper by procuring materials? 
A. A plunging bichromate battery is probably the best 
for the motor. 2. Would the field magnet work as well 
if made of solid iron as if of strips of stove pipe iron? 
A. You can make the field magnet of solid iron if you 
prefer it. 3. Could a cheap electric light be made that 
motor would drive to give light sufficient for an ordi- 
nary dwelling house? A. It would be better to, pro- 
duce your electric light directly from batteries if you 
are unable to use a dynamo and steam power. 

(40) H. H. writes : I found some diffi- 
culty in making the iron wire core of the armature for 
the simple electric motor recently described in the Sci- 
entific American. For the benefit of others who may 
undertake to make the motor, I describe my method : 
Take two pieces of wood about 04 inches thick, with a 
piece of cigar box wood between them, and secure 
them together where the flanges will come, then tum 
the spool as described and cut in two at the center at 
rlghtangles to its axis. The spool will then be in six 
pieces, and will be easily separated after driving out 
the cigar box wood. 

(41) J. W. L. asks (1) if a solid cast iron 
field magnet will answer as well as Russia sheet iron, 
for the simple electric motor described by George M. 
Hopkins, | in No. 11, current volume of Scientific 
American. A. Cast iron will answer nearly as well as 
Rnssia^iron. 2. If not, will solid wrought iron do? A. 
Wrought iron will answer the purpose. 3. Will a solid 
wrought iron ring answer for the armature, instead of a 
No. 18 soft iron wire coil? A. Wrought iron will do ,but 
the iron wire Is preferable. 4. How are carbon plates 
made? A. By mixing pulverized coke with pulverized 
bituminous coal, and baking the mixture in a mould in 
an ovenjat red heat while covered with powdered coke 
to exclude theair. The mould should be inclosed in an 
iron box. 

(42) Mrs. H. asks (1) how to make kou- 
miss out of buttermilk. A. See the article on "The 
Preparation of Koumiss," in Scientific American 
Supplement, No. 130. 2. If I have a stream running 
on my farm, and my neighbor has none, does the law 
compel me to allow the stream to run to accommodate 
him? A. If the stream on your land runs to or borders 
onyour neighbor's land, you cannot alter the course of 
the stream to deprive him of it. 

(48) W. S. P. writes : Suppose a bar of 
iron surrounded by an armature excited by current 
from some electric source be withdrawn from said ar- 
mature nearly its full length, will it return entirely 
within said armature, and with what force? What per 
cent of the power excited in the armature? A. Send a 
sketch of the experiment you propose, together with 
more explicit description. 
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An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may he had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for pr! " \ 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MITNN* CO., office Scientific American, 861 Broad- 
way, New Tork. 
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United States were Granted 
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Air compressor, C. S. Dean 380,195 

Alarm lock, W.C. Manyett... 380.043 ' 

Aluminum and alloying it with other metals, 

bath for extracting, W. A. Baldwin 380,161 

Annunciator, electric, Toung & Painter 380.010 

Anvil and vise, combined, W. B. Canedy 380.019 

Atomiser, G. Kneuper 380,011 

Awning ventilator, J. P. Knobeloch 380,307 

Bag. See Mall bag. Paper bag. 

Bag, J.S.Boyd 380,016 

Bar. See Cutter supporting bar. 
Bath. See Vapor bath. 

Bath tub, sink, or wash basin, C. H. Moore 379,973 

Battery. See Bar battery. Galvanic battery. 

Bed/folding, K. K. Hcrrinton 380,268 

Bed, folding, Smith & Herrinton 380,223 

Bed, tum up, JC. II. Merrill 380,016 

Belt clamp, W. D. Vandecar 380,150 

Belt fastener, T. Gtngras 380,101, 380,106 

Belt, shifter, TJ. H. W. Schenck 379,988 

Belt tightener, D. Bowman 380,061 

Belting, machine, C. A. Scbieren 380,222 

Bevel shaper, saw, and boring machine, reversi- 
ble, H. D. T. Branton 379,930 

Bicycles, umbrella attachment for, C. Snowden... 380.059 
Board. See Ironing board. 
Boat. See Velocipede boat. 
Boiler. See Steam boiler. 

Boiler setting, steam, W. V. Fairbairn 380,197 

Bolt, F. Celce 380,181 

Boot heel, P. Linden 

Boot or shoe, J. A. Kelly 

Boot or shoe supporter, C. Prouty 379,980 

Boots, making combined knit and cloth, D. 

Beatty 380,163 

Boots or shoes, flush nailing the heels of, F. F. 

Raymond, 2d 380,133 

Box. See Letter box. Provision box. Signal 

box. Stop box. 
Brace. See Shoulder brace. 
Brake. See Car brake. 

Brake and belt shifter, J. F. W. Dorman 380,253 

Brake lever, J. W. McPherson 379,969 

Broom holder, C. F. Lansing 379,961 

Brick kiln, J. C. Anderson 379,923, 379,924, 379,927 

Brick, etc., kiln for burning, J. C. Anderson 379,925 

Bridge bars, manufacture of , 8. W.Lerch 380,210 

Brush bridle, paint, A. B. Ktstler 380,120 

Brush, pocket tooth, Bouton & Stearns 380,090 

Brushes, drip cup for whitewash or paint, A. 

Williams 380,005 

Buckle, T. A. Lee 380,21)9 

Burner. See Gas burner. 

Bustle, F. B. Bennett 379,928 

Butter can, J. B. Levasseur 380,211 

Butter package, W. H. Roberts 380,219 

Button, W. Bourke 379.929 

Button fastener, W. M. Hazel 380,112 

Button, metallic. C. Radcllffe (rt 10,917 

Can. See Butter can. 

Candle moulds, apparatus for cooling, G. Janssen. 380,205 

Candy dropping machine, Z. T.'Hartman 380,106 

Car brake. A. F. Nell .380,019 

Car brake, A. C.Rogers 379,983 

Carbon, manufacture of refractory, C. H. Land.. . 379,960 

Car coupling, G. W. Edwards 380.280 

Car coupling, B. F. Laird , 380,208 

Car coupling, L. A. Neff 380,216 

Car coupling, F. B. Wlneland 380,070 

Car floor frame. J. Plattenburg 379,978 

Car heater, P. F. McGee 380,014 

Car heater. J. Wardle 380,086 

Car heater and lamp extinguishing apparatus, A. 

C. Smith st a! '. 379,995 

Car heating apparatus, F.J. Crouch 380,217 

Car, hopper bottom freight, V.L. Joy 380,287 

Car starter, H. H. Holmes. .< -.....-. S80,2fi0 

Cars, grlpper actuated by hydraulic pressure for 

cable railway, C. L. Snyder 380,224 

Cars, street and station Indicator for railway, J. 

B.Clot 380,090 

Carpet sweeper, H. A. Gore 380,201 

Case. See Spectacle case. 

Centering -device, S. B. Minnlch 380,130 

Chair, J. L. Knleper 379,969 

Chop grader, J. R. Davis, Jr... 380,096 

Chop separator, J. R.Davis, Jr 880,097 

Chopper. See Cotton chopper. 

Churn dasher, J. B.GIbbs 380,282 

Churn dasher, T. S. & A. M. B. Stewart 380,226 

Clamp. See Belt clamp. 

Clasp. See Corset clasp. Hoof clasp. Shoe clasp. 

Spring clasp. 

Clasp, A. Lewis 380,125 

Clasp, I. V. PUcher .' 380,217 

Clay pulveriser, J. 4H. M. Creager 380,215 

Cloth finishing machines, feeding mechanism for, 

J.J. ScholBeld... 380,139 

Clothes pin, wire, E. M. Ball 380,013 

Clothes sprinkler, F.G.Johnson 380,039 

Clutch, friction, S. C. Shepard 380,116 

Coal screening mechanism. Ooze & Salmon 380,190 

Coal scuttle, D. F. Tobin 880,231 

Coal separator, C. W. Ziegler 380,1116 

Coffin fastener, Buddington & Bedient 380.212 

Coloring matter from the sulpho acids of ethyl or 

dlphenylamlne combined with tetrazodlphenyl 

or tetraxoditolyl, T. Dtehl 380,096 

Comb. See Curry comb. 

Combination lock, B. Fry 380,028 

Corn and fodder compressor, J. F- Mains 379,967 

Corrugating machine, Rowland & Hill 379,985 

Corset clasp, J. Day 380.193 

Corset fastener, B. R. Davenport 380,192 

Corset fastening, J. A. Brennan 380,017 

Corset fastening, removable, S. A. Schoefer 380,056 

Cotton chopper and cultivator, T. F. Lawson 379,962 

Coupling. See Car coupling. 

Cover for vessels, J. P. Rleffel 380,137 

Crank and lever mechanism, R. H.Williams 380,238 

Crusher. See Ore crusher. 

Cultivator, B. A. Hoyt , 380,286 

Current meter, P. Kotlarewsky 380,262 

Curry comb, G. F. Diets 380,250 

Cutter supporting bar and cutter, C. D.Wells 380,301 

Damper, stovepipe, J. C. Ingalls 380,201 

Dental plates and bridges, making, C. C. Carroll.. : 380,021 

Derrick, hay, A. L. Kane 330.206^ 

Desk, I. Melton 

Diamido compounds of aso colors produced the; 

from, production of new, A. Weinberg,^.. . . . 380,067 
Die. See Embossing die. 
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Ditching machine. J. C. McLachlan 380,128 

Door track and hanger, sliding^H. Soulen 980,299 

Doubletree, B. A. Thlem .1 380,230 

Drier, H. L. Dye 879,942 

Drill. See Ratchet drill. Rock drill. Seed drill. 

Drilling machine. W: B. Canedy 390,018 

Dynamometer, C. F. Murdock 380,294 

Bar battery for the deaf , M.B.Moore 380.215 

Ear muff, J. W. LIpplncott.. 379,966 

Egx beater, J. Gerard 380,200 

Electric conductor, K. G. Acbeson 380,157 

Blectric conductors, manuf aoture of, Acheson & 

Anderson ., 880,158 

Blectric light and globe protector, W. M. Tomp- 
kins 380,301 

Blectric machine, alternating current dynamo, C. 

Heisler 380.115 

Blectric machine regulator, dynamo, C. Heisler. . . 379,956 
Blectric machines, commutator for dynamo, T. 

A. Edison ;.....; 379,944 

Electric machinery, dynamo, F. J. Sprague. 380,144 

Electrical conductors, machine for dressing cov- 
ered, W. H. Sawyer 390,053 

Electrical distribution, system of, T. A. Edison, 

380,101, 380,102 

Electro dynamic machine. 6. F. Card 390,020 

Embossing die, W. Duncan 390,099 

Embroidering machine attachment, Aldom & 

Schmltz 380,075 

Engine. See Steam.englne. Traction engine. 

Evaporating coil, W. H. Odell 890,050 

Farm gate, S. Smyth 390,143 

Feed mill, T. C. Cadwgan. 380,180 

Feed regulator, G. R. Davidson 390,0% 

Fence, D. S. Hartwell........ 380,034 

Fence post and brace, combined, S. Williamson, 

Sr 380,270 

Fibrous substances, machine for opening and pre- 
paring, Clarke & Perham 330,187 

File cases, receptacle for, C. L. Wundt: 390,u09 

File, newspaper, W. K. Crofford : 380,246 

Filter, J. Timmons .-. 360,149 

FirGftnd burglar alarm system, W. A. Barnes 380,241 

Fire escape, E. Bovensiep 390,173 

Fire escape, W. Bruce 380,179 

Fire escape, J.Clark 379,934 

Klre escape, J. Hornby 390,284 

Fire escape. W. M. Tompkins 390,803 

Fire escape grip, W. M. Tompkins. 380,302 

Fire extinguisher. C.S.Dean 380,194 

Fire extinguisher for car heaters, Q. F. Seaver.... 390,057 

Fire kindter, B. B. Brewster 380.176 

Fvre signal and burglar alarm, J. B. Church 380,186 

Fork. See Pitch fork. 
Frame. See Car floor frame. 

Fringe, J. Singer 390,141 

Furnace. See Heating furnace. Metallurgical 
furnace. Plumber's furnace. Water heater 
furnace. 

Galvanic battery, H. J. Brewer 380,084, 380.085 

Gas burner, E. Bourne 380,015 

Gas burner, electric, J. Y. Parke 379,977 

Gas lighting torches, taper slide or bolder for, J. 

F.Cunningham 580,094 

Gas machines, pressure regulator for, O. W. Ben- 
nett 390,273 

Gas washer, A. Klonne .880,040 

Gate. See Farm gate. Railway crossing gate. 

Gate, H. P. Walker 380,233 

Glove, M. Biggin.... 380,079 

Grader, road, 8. F. Welch 890,068 

Grain adjuster, H. B. French 390,166 

Grain binder, P. Hanson 379,953 

Grain binder, Kennedy & Anderson 390,119 

Grated structure, Wilson & Thomas 390,069 

Hammers, valve gear for steam . C. W. Willard ... 390,155 
Handle. See Velocipede handle. 

Harness hack pad, L. W. Vandenburg 380,064 

Harrow, J. H. Barley (r) v 10.913 

Harvester and thrasher, combined, J. Trethewey 380,000 

Hat sweat band. T. W. Bracher 390,175 

Hatchet, carpenter's, J.J. Stopple 390,227 

Hay rack, C. B. Hagerman 380,106 

Hay rake and tedder, combined, Landls 4 Iske... . 390,122 

Hay tedder, Lovett & Goff(r) 10,916 

Headrest, Dillon & Bevington .380,251, 390,252 

Head rest, B. T. Ryan ».". 379,987 

Heater. See Car heater*. Steam*h eater. 

Heating furnace and- stove, G. Schreyer 379.990 

Holder. See Broom holder. Lamp holder. Sam- 
ple holder. Wire holder. 

Hoof clasp, Cruice & Hlmmel 390,093 

Hook. See Snap hook. 

Hoop for barrels, pails, or tubs, G. Souther 879,997 

Horseshoe blanks, machine for finishing bent and -». 

creased, Rynon'& Davis 379,945 

Hose bridge, Are, B. I. Henriksen .'..;..." 390,086 

Hose reel, I. W. McGaffey 380,127 

Hot air register, J. Springer... 390,145 

Hotel Indiator, C. M. Benninghaus 390,166 

Indicator. See Hotel indicator... 

Induction coil, E. E. Ries I...-, 380,138 

Insects/destroying. A. Clemm 390,189 

Insulated electrical conductor, W. A. Phillips 380,295 

Iron ores, treating and calcining, W. J. Taylor 390,229 

Ironing board and wash bench, combined, J. B. 

Roth : 

Jar or bottle for fruit, mHk, etjj., G. D. Corey... . 
Joint. See Pipe Joint. - 

Journal bearing, G. H. Helvey ...'... 380,035 

Kiln. See Brick kiln. 

Lace'fastener, A. S. Mann 379,968 

Lace fastening, H. C. Heard , 380,113 

Ladder and ironing board, combined step, Allen 

AWest 390,159 

Lamp, are, T. E. Adams 390,074 

Lamp, electric arc, C. W. Adams. 380,271 

Lamp extinguishing apparatus. Miller & Page.... 390,129 
Lamp holder and cut-out, incandescent electric, 

C. Heisler.... .- 380,114, 880,202 

Land roller, 8. F. Hartley 390,033, 390,283 

Land roller and clod crusher, F. Twlck 380,003 

Land roller and harrow, L. B.Phelps 380,131 

Lantern, signal, G. W. Lyth 380,293 

Lantern, signal, W. H. Smith 380,142 

Lantern trimming machine, S. H. Randall 380,296 

Letter box, S. Thompson. . 380,148 

Lock. See Alarm lock. Combination lock. Nut 
lock. Seal lock. 

Lock strike, J. H. & D. T. Morris 380,266 

Locomotive, J. Blasdale 390,168 

Loom, shedding mechanism, G. F. Hutchtns 390,119 

Loom, take-up mechanism, G. F. Hutchtns 380,117 

Lubricator. M. P. Coleman 880,033 

Mall bag, E. F.Davis 379,939 

Mangling machine and extension table, com- 
bined, K. Clementsen 379,935 

iletallurgical furnace, W. J. Taylor 380,147 

MetftCe. See Current meter. 
Mill. See^eed mill. Sawmill. 

Moulding maSMne. sand, W. A 8. Sykes 380,300 

Money, box for p5c*hjg,E.M.H. Lonitz 379,986 



Mop wringer, A. M. Burnham 380,275 

Motor. See Pyromagnetic motor. 

Mower, lawn, W. L. Frisbie 379,949 

Mowers and reapers, cutter bar for, P. E. Shee 380,058 

Nutlock, G. B. Clarke 380,188 

Nutlock.Leech&Fogle. 380,123 

Nut making machine, J. H. Burdick 380,244 

Nuts, making, J. H. Burdick 830,243 

Oatmeal machine, D. Brown...... 380,177 

Oil distributing device for .sea-going vessels, J. I. 

Hazard 390J11 

Ore concentrator, B. A. Wall 380.283 

Ore crusher and pulverizer, L. Wimmer 380,006 

Ore pulverizer, H. H. Barnes 379,94,1 

Ores, rotary and oscillating apparatus for distll- 

Ing metallic, Richtcr & Lorenz 380,135 

Organ, reed, M. 8. Wright 380,071 

Oven, baker's, F. Dnhkrop 379,911 

Packing or storing vessel, G. D.Corey 880,092 

Pad. See Harness back pad. 

Pail, sheet metal, F. A. Walsh 390,151 

Paper.bag, W. A. Lorenz 380,263, 380,264 

Paper feeding and cutting device, Kahler & 

Brookes 880,288 

Paving, etc., clay block for. J. C. Anderson 379,926 

Pen and holder, fountain, F. 8. Bartram 380,014 

Photographic apparatus, W. H. Lewis 379.964 

Photographic dark chamber, E. H. Riedel 360,136 

Pie plates and similar pans, guard for, F. .P Huff.. 380,116 
Pin. See Clothes pin. 

Pipe Joint, universal, H. Fenton 379,947 

Pipe wrench, A. R. Wygle 880.072 

Pitchfork, R. W. Glasgow 379,951 

Plane, block rabbet, J. Doray 879,940 

Planter, corn, A. L. A. Schiermeyer 379,989 

Planter, corn, M. A. SpaSOrd 390,298 

Plow, J. Porteous 380,052 

Plow, double set, W. T. Maynard 890,214 

Plumber's furnace, H. Ruppel 379,986 

Post. See Fence post. 

Press. See Printing press. 

Presses, hale ejecting attachment for, G. Calder. . 380,088 

Printing and delivery mechanism, web, S. D. 

Tucker 380,001 

Printing machine, ticket, W. H. Curtis 380,278 

Printing machines, bed motion for cylinder, C. H. 

Campbell 879,933 

Printing machines, feed gauge for platen, F. A. 

Bagley 380240 

Printing press, J. M. Jones 379,958 

Printing press aud ruling machine, combined, J. 

Dale '. 880,191 

Protector. See Blectric light and globe pro- 
tector. Tree protector. 
Provision box and table, combined, C. B. Rice. . . . 380,218 

Pulley, W. R. Fee 379,946 

Pulley, band, 8. S. Barrle. 380,077 

Pulley, self-lubricating loose, J. D. Wirth 880,007 

Pumping engine regulator, B. N. Dickerson, Jr... . 380,025 

Pyromagnetic motor, T. A. Edison 380,100 

Rack. See Hay rack. Wagon rack. 

Railway cross tie and sleeper, Blaine & Hill 390,274 

Railway crossing gate, S. T. Street 360,228 

Railway, electric, F. M. Speed 380,060 

Railway frogs, filling piece for, T. A. Griffin 390,031 

Railway signal, Bennett ft Mlllen 880,165 

Railway switch, I. M. Brown 380,086 

Railway tracks, loe and snow plow for, B. Leslie. . 38tW)42 
Railways, conduit for electric, S. D. Field.. ........ 890,103 

Railways, gripper for cable, Shobeft Kmbley 379,993 

Railways, gripping device for cable, Shobe ft 

Bmbley 379,994 

Rake. See Hay rake. 

Ratchet drill, railway, A. Warren. 380,152 

Reel. See Hose reel. 
Register. See Hot air register. 
Regulato r. See Eleotri c machine regulat or. Feed 
regulator. Pumping engine regulator. 

Rivet setting machine, Piatt ft White 390,132 

Rock breaker or ore crusher, J. H. Lancaster 390,121 

Rock drill, hand, J. O. Patridge 880/151 

Rocket, W. Meissel 379,970 

Roller. See I .and roller. 

Rolling mill plant, C. H.Morgan 379,974 

Rolling mills, reversing mechanism for, D. B. 

Hicks 380,259 

Roofing felt, machine for cutting, sanding, and 

rolling, B. C. Waite ; 890,065 

Rope traveler, H. Q. Powell :.'. 380,267 

Rowlock, J. F. Roblio 360,220 

Sample holder, J. C. Turner 890,002 

Sash fastener, H. I. Williams 390,237 

Sawmill, gang, W. M. Wilkin 390,235,380,236 

Sawmill Bet works, Stanwood ft Lane 379,998 

Saws, side dresser for, Cleveland ft Hanson ....... 390,089 

Sewing machine, C. M. Young '}. 390,078 

Scaffolding, D. S. Fisher." .-.- 380,264 

Scale, automatic grain, C. J. Hartley 379,954 

Scraper, platform, Denehy ft Childs 380.024 

Seal lock, R. M. Sully 390,269 

Seaming machine, can, G. W.^ore. 890,212 

Seat. See Vehicle seat. 

Seed drill and cultivator, combined, J. Stutzen- 

berger '. 380/161 

Seed, treating cotton, W. H; Burnet etai 380,087 

Separator. See Chop separator. Coal separator. 

Steam separator. 
Sewing machine* feeding device, B. Ward ward ... 380,008 
Sewing machine overcasting attachment, S. M. 

Moschowitz 380,047 

Sewing machine stand, J. Bolton 380,171 

Sewing machine, straw braid, F. Blackburn 390,167 

Shafts, device for multiplying speed of, M. J. Mil- 
ler 379,971 

Shavings, machine for packing, G. W. Chase 380,185 

Sheet metal tube, E. K. Coas 879,937 

Shingle, H. C. Henderson .t 380,203 

Shingle, metallic, H. W. Harry 380,109 

Shipping appliance, Gemunden ft Gartner 380,199 

Shoe clasp, J. Zimmermann 380.305 

Shoeorgaiter, J. A.Kelly 380,289 

Shoulder brace, L. T. J. Lubin 380,265 

Sifters, driving gear for flour, G. Daverio 380,249 

Sign, B. A. Dnbey 390,026 

Signal. See Fire signal. Railway signal. 

Signal box, non-Interfering, F. W. Cole 380,022 

Skin staking and softening machine, G. V. Ander- 
son 880,239 

Sleeve stay, A. M. Terry 390.068 

Sleigh knee, A. Bostick 330,172 

Snap hook, T. H. Humphreys 390,286 

Snap hook, J. Letchworth 380,124 

Snow plow, J. Appleby 380,076 

Snow plow, railway, A. G. Dailey 379,938 

Soldering machine, can tap, Norton ft Hodgson... 379,976 

Spectacle case, W. F. Cloud 379,936 

Spring. See Vehicle spring. 

S -g clasp, C. J. White 380,154 

•Sprinkler. See Clothes sprinkler. 

Stamp guide, J. J. Broughall 379,931 

Stand. See Sewing machine stand. 

Steam boiler, W. C. Rice 379,982 



Steam boiler, sectional, D.F. Morgan 379,475 

Steam engine, F.P.Hawkins 880,110 

Steam heater or radiator, E. B. Gold .....379,962 

Steam separator, A. Davidson (r) .10,914 

Steam trap, P. Fyfe 380^281 

Stirrup, 8.T. Butler '880476 

Stool, piano, F. A. Porter . 879,M9 

Stop box and cock, C. G. Ette 380,196 

Submarine torpedo vessel, C. D. Shepard 379,991 

Submarine vessel, C. D. Shepard... 379,992 

Supporter. See Boot or shoe supporter. 
Switch. See Railway switch. 

Tea or coffee service, D. H. Murphy 880/148 

Tedder and rake, combined, W. D. Miller 379,972 

Telephone transmitter, J. H. Irwin (r) 10,915 

Thread cases, drawer for spool, F. J. Bowles 380,174 

Tie. See Railway cross tie. 

Tiles, core for making hollow, P. R. Greene 380,030 

Tinning zinc and other metals, table for, J. K. 

Crowley 380,248 

Tire. tightener, G. D . Gaddis 379,950 

Tobacco, device for securing cut, F. Grill 

Toilet cabinet, nurse's, F. Holt 

Trace fastening, W. N. Bailey _.. 880,160 

Traction. engine, Smith ft Walker 

Trap. See Steam trap. 

Trays, etc., machine for making wooden, W. C 

Freeman 

Treadle, swinging, O.H.Gentry 380,029 

Tree protector. B. L. Frantz , 379,948 

Truck, hack, P. L. ft C. D. Sword 380,063 

Trunk top, F. Kukkuck 380491 

Tub. See Bath tub. 

Tube. See Sheet metal tube. 

Tubular form, machine for bending blanks into, 

D.S.Hall 380,107 

Twist drills, die for making. A. W. Taber 380,146 

Type beds, cushioning device for, C. H. Camp- 
bell 380,182 

Type, machine for dressing and grooving, W. H. 

Welsh : 380,004 

Type writer cabinet, W. Horrocks 379,967 

Vapor bath, electric, Jackson ft Pope 380,261 

Valve for steam radiators, automatic, Rice ft 

Graham 379,981 

Valve, steam engine, W. H. Hoffman 390,037 

Valve, tank, H. C. Weeden 880,153 

Vehicle dashers, manufacturing, Reynolds ft 

Smith 890,134 

Vehicle evener, A. G. Brown.... 379,932 

Vehicle running gear, C. A. Behlen 390,078 

Vehicle running gear, T. G. Mandt 390,213 

Vehicle seat, C. M. Blydenburgh 390.170 

Vehicle spring, C. M. Blydenburgh 390,169 

Vehicle, spring, C. Harrlgan 380,032 

Vehicle wheel, H. S. Bailey 390,012 

Vehicles, spring gear lor, J. Steele 379,999 

Velocipede boat, F. J. ft W. H. Ross 390,221 

Velocipede handle, H. D. Hedger 379,965 

Ventilator. See Awning ventilator. Wall ven- 
tilator. 

Vise, Brown ft Trabue: 390,179 

Wagon, dumping, J. C meron etal 380,277 

Wagon rack, R. Caldwell 390,181 

Wall ventilator aud stovepipe thimble, J. P. Eks- 

trom 380,027 

Wash bowl, Boyd ft Wade 380.082 

Wash bowl, stationary, Boyd ft Wade 380,083 

Washer, flee Gas washer. 

Washing machine, W. L. G. Appleby 890472 

Watch pocket, safety, A. Dormltrer..... 380479 

Watch, stem winding and setting, O. F. Stedman . 380425 

Watch, stop/Leonard ft Kettlewell 379,963 

Water closet valve,'.C. H. Harklns :. 380467 

Water heater furnace, A. Spence 380497 

Wheel. See Vehicle wheel. 

Whlpsocket.C.S. Beebe 380,164 

Windows, attachment for, C. C. MacKubln 380,126 

Wire holder, B. J. Carroll 390,188 

Wire, lubricating, W. H. Sawyer 380,055 

Wire polishing machine, L. Baum eister 380,162 

Wire rope tramway. B. C. Bacon 380,011 

Wires or coils through flexible tubes, apparatus 

for threading, W. H. Sawyer .-. 380,064 

Wrenoh. See Pipe wrench. 

Wrench, A. Roland 879,984 

Wringer. See Mop wringer. 

Wringer, White ft Flynn '. 880.234 

DESIGNS. 

Check or counter, W. M. Welling 18413 

Coat, lady's, M. V. Kavanagh 18,216 

Oomb.P. Wltteck 18,214 

Confectionery, Schwarzschild ft Greenfield 18406 

Cotume, lady's, J. Shells 18,207 

Garment supporter, A. P. ft H. P. Rindskopf 18406 

Horseshoe, P. F. Greenwood 18,215 

Lamp burner, C. A. Evarts 18,202 

Lamp or lantern body, F. Billlnglis»tJ 18400, 18,201 

Medal, J. P. Kirk, Jr 18404 

Piano cover, L. French 18,203 

Shingle or roofing plate, J. S. Thorn 18408 to 18,212 

Skirt, lady's walking, J. Shells.... 18417 

TRADE MARKS. 

Beer, J. Wagner 15427 

Corsets, Jordan, Marsh ft Co 15,322 

Cotton prints. Freeman Manufacturing Company.. 16416 
Cutlery, scissors, hunting, and butcher knives, and 

razors, pocket and table, Hubbell ft Randall — 16420 
Draughtsmen's and engineers' supplies and instru- 
ments, E. G. Soltmann 16,326 

Dusters, imitation leather cloth, J. Hothersall ft 

Co 16,319 

Flour, fancy winter wheat patent, Gilbert, Waugh 

&Co 16417 

Flour, wheat, Farwell ft Rhines 15,314, 15,315 

Liniment, horse and cattle, J. G. Love 15426 

Medical compounds named, various, S. Col cord 16,311 

Medicine, D. Kennedy 16,823 

Paints, varnishes, dry colors, and paint ingedients, 

Farrand, Williams ft Co 16,313 

Teas from China, C. D.Lathrop ft Co 15424 

Thread, gllling, Demarest ft Joralemon 15,312 

Towels, ladies', J . Hothersall ft Co 15,318 

Valves, cocks, and similar devices, valves and 
packing for, Jenkins Bros 15421 



A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Moan ft Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the Inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Munn ft Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 
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Inside Page, each insertion - - - 75 cents aline. 
Back Pace, ench insertion - « - 81. OO a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



Edison Lamps 

Of low voltage for battery and dynamo. Lamps of M 
to 20 candle power, ¥1.60 each. Lamps 28 and 36 candle 
power, $2 each. Catalogue on application. 

The Edison United Manufacturing Co., 

65 FIFTH AVENUE, NEW YORK. 



BATTERIES. 

Primary Batteries to run Incandescent lamps of H to 16 
candle power from 7 to 15 hours. Price from $4.75 each. 



Send for catalogue. 



The Mason-Wood Electrical Mfg. Co., 

56 Myrtle Avenue, Brooklyn, N. Y. 



SEBASTIAN, MAY&CO'S 

Impend Saw Cutting 

Foot& 
Power 

Drill Presses. Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial, , 
Catalogues mailed on application 
165 W. 3d St., Cincinnati, O 



LATHES 




T0PEKA AND ITS ADVANTABES 

Population: 1880, 15,528; 1888, 45,000. 

Important information to parties seeking a home in 

the West or profitable Real Estate and Manufacturing 

Investments, also Excursion Bates to the City, will be 

sent free on application to the 

BOARD OF TRADE, TOPKKA, KANSAS. ' 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from GC 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

Pierce WellExcavatorCo. 
New York. 



THE MIND CURE.— BY MARY J. FIN- 

ley, M.D. A review of the theory or metaphysical heal- 
ing in Its relation to physiology and pathology. Con- 
tained in Scientific American Supplement, No. 
647. Price 10 cents. To be had at this office and from 
all newsdealers. 




Iran Hoop Drirlng. 



BARREL, KEt, 

Hogshead, 

AND 

STATE MACHINERY. 

OverW varieties marra- 
. factured toy 

E. & B. Holmes, 

BUFFALO, N. Y. 



PNEUMATIC DYNAMITE TORPEDO 

linn.— An exhaustive .account of this new weapon and 
of the experiments made with it ; along with a descrip- 
tion and illustration' of a proposed dynamite cruiser, 
withe lifnires. Contained In Scientific amukican Sup- 
plement, JSo. 593. Price 10 cents. To be had at this 
office and from all newsdealers: 



NICKEL PLATING 

^POLISHING MATERIALS 

ZUCKER&LEVETT 

CHEMICALC? NEW Y0RKUS A 

JiiCML Sc 

ELECTfxO PLATING 

OUTFITS. 




SCIENTIFIC BOOK 
CATALOGUE. 

RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN ot CO., Publisbers Scientific American, 

361 Broadway, New York. 

SUPERIOR 

Stationary Engines 

with Plain and Automa- 
tic Cnt-off. Vertical and 
Horizontal. 

Penna. Diamond Drill Co., 
Blrdsboro, Pa. 




FOREIOST 'm.A.IS^S. 

John Q. Rollins & Co., Limited, London, England, an 
old established and reliable House, are well situated to 
represent American Manufacturers in the sale of their 
products in Foreign Countries. Satisfactory American 
and English reference if required. Address direct, or 
American Office, 4 Stone Street, New York City. 
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CLARK'S NOISELESS BOBBER WHEELS 

No more Splintered Floors. 
Different Styles. Catalogue Free. 

GEO. P. CLARK, 
Box L. Windsor Locks, Ct. 



I New Catalogue of Valuable Papers 

contained in Scientific American Supplement , sent 
free of charge to any address. 

MUNN <fe CO.. 381 Broadway, N, T. 
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HENRY CAREY BAIRD A CO. 

Industrial Publishers, Booksellers, ud Importers, 
810 Walnut St., Philadelphia, l'a., V. 9. A. 

ty Our new and Revised Catalogue of Practical and 
Scientific Books, 80 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



ARCHITECTS 




Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club bouse, or any other public building of blgb 
or low cost, should procure a complete Bet of the Archi- 
tects' and fium>ER8' Edition of the Scientific 
American. 

The Information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and mos useful. Tbey contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion and approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.60. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



DELAFIELD'S PAT. SAW CLAMP 



With saw for cutting metals. Saves all the broken 
hack-saw blades. In use over two years in all parts of 
the country. The new clamps have the edges bevelled 
that hold the saw— a great convenience. Free by mail 
for 50 cents* Discount to dealers. Extra blades x-inch 
wide, 7 cents each, 70 cents per dozen, by mail. 
NOKOTON MFG. WORKS, Noroton, Conn. 
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PlTDTID JULT 31, 1883. 



The Strongest, Cheapest, 
and Best Fastening for 
Leather and Rubber Belt- 
ing. Beware of fraudulent 
and poor imitations. None 
genuine without this trade 
mark and picture on the 
package. 

Greene, Tweed & Co. 

Manufacturers, 
1 83 Chambers Street, New York. 



The Draper Recording Thermometer. 

This thermometer gives 
a permanent and continu- 
ous record in ink of the 
temperature.. The chart 
indicating hoars of the day 
and day* of the week gives 
the degrees of temperature 
from 20* below zero to 110° 
above. All instruments 
are accurately adjusted 
and warranted. The re- 
cord is easily read and ab- 
solutely correct. Sold by 
the leading instrument 
dealers- and opticians 
throughout the United 
States and Canada, and by 

The DRAPER 
MASUFACTUBING CO. 

Owners of the United 
States and foreign patents, 
162 Front Street, New York 
Size i4xzu in. Patented, OopyrightetL 




Steel Brick Machines, Driers & Kilas 

Gregg's Steel Brick Machines^ Front and Ornamental ; 
Gregg's Clay Crusher Roller Mills; Gregg's Disinte- 
grating Mills; Gregg's Steam Driers for Bricks, Tile, 
Lumber, Paper, Fabrics, etc.; Gregg's Brick Kilns, Di- 
rect, Down Draft, and Compartment ; also, Hydro-Car- 
bon Furnaces. Plans and Specifications by competent 
engineers for complete works. 
GREUG MANUFACTURING CO., n 

423 Walnut St., Philadelphia, Pa„ IT. 9. 




Shepard's New $60 Screw-Cutting Foot Lathe 

Foot and Power Lathes, Drill 
Presses,. Scroll Saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 
Address H. L. SHEPARD, 
AGENT, 
134 Ease tod Street, 

Cincinnati, Ohio. 




PERFECT 

NEWSPAPER FILE 



The Koch Patent Pile, for 



newspapers. 



jaagasines, and pamphlets, has been recently imp roved 
and price reduced. Subscribers to the Scientific Am- 
eric an and Scientific American Supplement can be 
supplied for the low price of $1.50 by mall, or $L25 at the 
o ffice o f this papei Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary lor 
every one who wishes to preserve the paper. 
Address 

MTJNN & CO., 

Publishers Scrtmnc AMBBIOAK 



CURE T„ E DEAF 

Pice's Patent Impeoved. Ottsb> 
ionkd Eae Dames Perfectly Jte» 
store the Hearing, whotherdeaf- 
ne8s is caused by colds, fevers or in- 
juries to the natural drams. Invisible, 
comfortable, always in position. Mu- 
sic, conversation, whispers heard dis» 
tinctbr. Wnte to F. HISCOX, 858 
Broadway, cor. 14th St.New Tork, IOC 
illustrated book of proofs' FREE, 




THE DUNNINB PATENT WR0UBHT IRON BOILER. (Over 13,500 In use.) 
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Dunning Boiler, Self -Feeding, is thebestforLow Pres- 
sure Steam Heatln , and insures a warm house night and 
day. Free from Carbonic Acid Gas and Smoke. Made in 
eleven sizes, suitable to beat the Smallest Cottage to the 
I., a rue at Business Block, in five different styles: 

As a Magazine Boiler, which requires attention but once in 
twenty-Jf our hou rs. 

As a Surface Burning Boiler, which will burn Hard or Soft 
Coal. Wood, Coke or Gas. 

As a Hot Water Boiler, for Green House and hot water 
heating. * 

As a Portable Boiler, to be set without brickwork. 
Also in Two Sections-, to pass through any do or or window, 
where whole one cannot enter. bteam Engines and BoUersor 
all kinds and machinery generally. Manufactured at the 
New York Central- Iron Works. Geneva, N. V., U.S.A. 
Lock Box 40. Send for New Illustrated Catalogue* 
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PIPE COVERINGS 



Made entirely of ASBESTOS. 

Absolutely Fire Proof. 

BRAIDED PACKING, HILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 

rt-KT A l-.asT.-nM ■■WatTOM CO-, FOOT 333. 8TH SI"., XT. ~T. 
BRANCHES: Phlla, 32 S. 2d St. Chicago. 144-146 E. Lake St. Pittsburg, 37 Lewis Block. 



SHIELDS & BROWN CO. 

Manufacturers of 

Sectional 




FOK. 

Steam, Gas and Water Pipes, Drums, Heaters, etc. 

The Best Non-Condnctor of Heat A Cold In the World. 

Send for ilhutnted deKripttre &raltr, and name tbie paper. 

143 Worth Street, 78 and 80 Lake St., 

. NEW YORK. CHICAGO. 




Banes' Foot-Power Machinery. 

Complete outfits for Actual Worksnop 
Business. Read what a customer says: 
** Considering its capacity and the ac- 
curateness of your No. 4 Lathe. I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. 1 can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and 
Price Ust Free. w.F. & John Barnes 
Co. Addressl999Main 8t..Rockford, 111. 



rCE-HOUBE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air 1b kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116. 
price 10 cents. To he had at this office and of all news- 
Oealers. 




THE CUSflMiH KEY DRILL CHUCK. 

This 1b an improvement over 
all other chucks of Its class 
and Is fully guaranteed. 

DtAM. HOLDS PBICE 
No. 1, 2 In. toXin. $6.60 
No. 2, 2K in. 1-64 to X in. 8.00 
Sol d by the trade and Manu- 
fectnred by The Cushman 
Chuck Co., Hartford, Conn. 



Steam! Steam! 



We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 

A Large Lot of 2, S and 4-H. Engines 

With or without boilers, low for casta. 

B. W. PAYNE & SONS, 

Box 15, Blraira, XT. "2". 




Seneca tails Mfg. Co 



'.SE» CARY&MOEN 



Woodworking Machinery 

i FOB 

Chair. Furniture and 

Cabinet Mills, 

Pattern Makers' use 

etc. 

• BdlsteiK machine Co., 
48 Water Street, Fltchbnrg, Mass. 





REMINGTON 



TYPEWRITER 

WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 



THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
bow to prepare the gelatine pad, and also the aniline Ink 
by which the copies are made ; bow to apply the written 
letter to the pad ; bow to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

OTTO GAS EN8INES. 

Over 25,000 Sold. 

Horizontal Otto — Gas Engines. 

Vertical Otto . . . .Gas Engines. 

Twin Cylinder.. Otto Gas Engines. 

Combined Otto., jgj* gjgj- 

Comblned OUo.. jgHgSgo. 

OTTO GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 

New York Agency. 

18 Vesey Street. 

GUILD & GARRISON 

BROOKIiTIT, SB". TT-, XT. S. A. 

Builders of Steam Pam ps for Water and every de- 
scription of Liquids or Semi-liquids. Vnciium Pumps 
oi the highest efficiency. Filter Press Pumps, Air, 
Gan, and Acid Blowers. Air Compressors. 
Boiler Peed Pumps, etc. 





WEhcyclo- SB Diamond H Book free, H 
pedia of XI Drills and T 25c. for | 
700 Engrav ]■ Lightning I mailing it. I 
ings of r.Hydraulic I .American I . 
wiLLlJ WELL JJWellWorks,lsl 
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Dl(jT (jLtv for Gentlemen, 

Ladies, Boys and Misses. SO Die 
ferent Style. In High and Xiow 
Priced Wheels. Before you pur- 
chase see our large illustrated price 
list. Sent on receipt of stamp. 
_ J NO. WILKINSON CO., 

STREET, • CHICAGO, IIJU 




OIL ENfllNES. 

For Printers, Steam Yachts, 
pumping water.sawlng wood, 
making ice-cream, Carpen- 
ters, Mechanics. ItoSEP. 
Fuel, Kerosene. No dost. 
Automatic in fuel and water 
supply. Illustrated Cata- 
logue free. Mention Scien- 
tific American. 

SHIPMAN ENGINE CO. 

92 Pearl St., Boston, Mass. 
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N. Y. Mach'y Depot, Bridge Store 18, Frankfort St, N.Y. 



ELECTRIC CONVEYORS.— DESCRIP- 
tlon of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings, con- 
464. Price 10 cents. To be had at* this office and from 
all newsdealers. 
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GREENFIELD, MASS. 

Manufacturers of Screw Cutting Machinery 
and Tools, Pine Taps, Adjustable Dies, Bolt 
Cutters and Nut Tappers. New Little Giant 
Screw Plates, &c, &c, &c. 

Send for Descriptive Catalogue Free. 



8000 Fine Black copies of Writing, Drawhic, Music. 

C ACT AUTO "» AT,c W4S?wffi: 

rAol copier sFttsssr 

FAST AUTOMATIC CO., 3 New Chambers St., N. Y. 



$10.00 to $50.00 I 



>er night. A 
ight and pro. 
Stable busi- 
ness. Manic Lantemm and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical. 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc- 
L. MANAGE, 88 Madison Street, Chicago, 111. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES ui ELEVATORS 

PROVIDENCE. R. I. 



HI A If Dialogues, Tableaux, Speakers, for 
VI ■WXSchool.Club & Parlor. Best out. Oata- 
| Mara I w logue free. T. S.DENKOH, GhioagO,IU, 



ffi|AA 4- rt d.OAAA MONTH can be made 
wlW Iw «P O ww working for us. Agents pre- 
ferred who can furnish their own horses and give their 
whole time to the business. Spare moments may be 
profitably employed also. A few vacancies in towns and 
cities. B. F.Johnson &Co., 1009 Main St.,Rtchmond,Va. 
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tent. TORK MFG. 
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Wallen'B Patent. 
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Sample, by mall, 50 Cents, 




Borew Driver. 

The AI.FOKD & BSRKXLB 

Comfanf, Sole Agents, 37 
Chambers St., New York 
F.O. Box 2002. 



Extending the New Haven Breakwater.— 
Engineer Office, U. S. Army, Room 57, Armory 
Building, Corner HoustonajapreeneStreets. New York, 
N. Y., March 22, 1888.— SealWProposals In Triplicate, for 
Extending the New Haven Breakwater, will be received 
at this office until twelve (12) o'clock M., on Saturday, 
April 21, 1888. Further information, specifications, and 
forms of proposals can he obtained at this office. 

D. C. HOUSTON. Lieut. Col. of Engineers. 
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ELECTRIC LAUNCHES, 

^v Pleasure Boats, Sailing Canoes, 
Paddling Canoes, Oars, Sowlocks, 
Sails, etc. 80 page catalogue. 
Over seventy-five illustrations. 
Send 5 cents. None free. Men- 
tUm the Scientific American. 
J. H. RUSHTON, 

Canton. N. Y. 
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BETWEEN 

Louisville, In- 
.cinnati, and all 
of Florida and 
South. 



E. O. McCormick, Gen. Pass. Agent, Chicago. 



Patent for a Cheese-Making Apparatus, or will license 
parties to manufacture on royalty. Will sell for cash, or 
exchange for real estate. See illustration in March issue 
of Dairy World. For further information, address 

FRED GEBHAKDT, Lock Box 115, Alliance, Ohio. 



>OD SAI B7 All Rights and Plant 

I *"» 9 MkaBa complete, for Bnchholz 
Patent Shawl Strap. Very low. 
E. BDCHHOLZ, 8007 Germantown Ave., Phlla., Pa. 



COUNTY AND STATE RIGHTS 

J or sale. Patent Pruning Implement. The best ever 

invented. See Sci. am. of April 7, '88, page 817. Address, 

A. BOSCH, Prairie du Chien, Wis. 



$5 COUNTY RIOHTS. I p ^ Box **■ 



Sandusky, O. 



TUP DATCMT foran Automatic Heat Control 
I I1C rHIEU I device, now in successful opera- 
tion, the necessary materials and fixtures foT which can 
be bought or made in any city, in the United States, is 
lor sale, the patentee having his time fully occupied 
with other business. Address for particulars, 

EDWIN C. MASON, Madison, Wis. 



IT B ft WQ to sell our Rubber Stamps. Free Catalogue 
II rMIQto agents. Chandler & Fisher, Cleveland.O. 



DATCIT WA NT EO.— Will buy exclusive right on 
r ft I EH I Churn or Motor if patent is not over three 
years issued. State price, number. and date of patent., 
and send cut of invention ; and state if you have mould- 
er's patterns. No objections if some Northern States 
have been sold. Won't bwu unless patent is very cheap. 
Address M. F. BROWN, 

I ^y tie Station, Texas. 



To Business Men. 

The value of the Scientific American' as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar Journal 
now published. It goes intq alitlie States and Territo- 
ries, and Is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when be 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
Borne other paper for the Scientific American, when 
selecting a list of publications in wntcn yuu decide it is 
for your interest to advertise. This is frequently done, 
for the reason toat tae agent gets a larger commission 
from the papers having a small circulation than is all ow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress 

MCNN,«fc CO., Publishers, 

361 Broadway, New York. 




.WMHOOIfan.oo.tanti 

■ In machine shops south and west 
iof Perm. Outfit free. Samples 10c. 
E.H.R«ho»U.4Co.,1WUice8t.. Chicago, III. 



T(!i S cientific fl merican 

PUBLICATIONS FOR 1 888. 



The prices of the different publications are as follows : 

RATES BV MAIL. 
The Scientific American (weekly), one year . 93.00 
The Scientific American Supplement fweekly), one 

year. 5.00 

The Scientific American, Export Edition (monthly) 

one year, ...*.. 5.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year "2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition, . 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Bates for Six Months. 
This includes postage, which we pay. Remit by postal 
Or express money order, or draft to order of 

MTJNN ifc CO., 361 Broadway, New York. 

ON 30 DAYS' TRIAL 

THIS NEW 

ELASTIC TRUSS 

'Has a Pad different from all 
others, iscnp shape, with Self- 
adjusting Ball in center, adapts 
itself to all positions of the body, while 
_ the DaNt" the cup- presses back 
___^r the .intestines Juataa a per- 
oridoea with the finger... wiihlight pressure 
Je Hernials held securely day andnlg-ht,and a radical 
cure certain. Itlseasy. durabloand cheap. Sent by mall 
Circulars tree. EWUBW8TW»8«f. 1 0>l««^UI. 




©1888 SCIENTIFIC AMERICAN, INC. 



2 3 8 



SftituiUU %mmtm. 



f April 14, 1888. 



^CJlperfi0cmcnf0. 



Inside Page, each insertion - ■ - *5 cents aline. 
Back Pave, each insertion - - - 81.00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




These Hack Sawa will cut Iron and Steel be 
yond all expectation. 

Iron working mechanics everywhere must and 
will use them. They do the work of flies at one- 
tenth the cost, and in one-tenth the time. One 
Patent Nickel-plated Steel frame, and one dozen 
8 inch Blades, sent by mail, prepaid, on receipt 
of $1.50. Hardware dealers will furnish them at 
at the same price. All saws marked with a star, 
and bearing our name are fully warranted. 
DIILLEBg FALLS CO., 

93 Reads Street, New York 



kltf a* Purees, 

Expose an Immense Heated 
Surface. 

Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air in Abundance. 
Fourteen Tears of Test. . 
Universally satisfactory. 

Send for (< Oar Furnace Book." 

Abram Cox Stove Co., 

MANUFACTURERS, 

Philadelphia and Chicago, 




TOOTH BRUSH REFORM." 



a 

its" principles - and results. 

For the harsh bristles so long in use, we offer a delicately 
compact serrated surface of specially prepared felt, of 
great polishing power.and conforming, after a moment's 
soaking, to every crevice of the teeth, reaching be- 
tween, and, by its absorbent nature, removing the oils 
and accumulations which cause decay. Results, attested 
by prominent authorities, prove that the 




Imparts smoothness, cleanliness, and benefit to the 
teeth, soothes and strengthens the gums, and avoids 
annoyances and positive injuries inflicted by bristles. 

IS IT ECONOMICAL? 
Imperishable holder costs 35c. Felt Polishers only need 
be renewed, IS boxed 25c., each good for ten days' benefi- 
cial use. Test It and judge. Druggists or mailed by 
HORSEY MFG. CO., Utica, N. Y. 
(See Scientific American of March 31, 1887.) 



New Gas Engine 
"The Baldwin" 

Exhibited at the late American Institute Fair, New York. 
A four horse-power engine in connection with storage 
battery, running 84 incandescent electric lights (and 
without battery, 82 lights), giving a perfect light, with 
all the steadiness that can be obtained from the high- 
speed steam engines in common use for electric lighting, 
and permitting any number of lights to be shut off or 
turned on without affecting the remaining lights in the 
slightest degree. A marvel of beauty, perfection, and 
power, adapted to lighting, pumping, and all purposes 
where a safe and cheap power is required. Manufac- 
tured and guaranteed by 

Otis Brothers & Co., 

Elevators and Hoisting Machinery, 

38 PARK SOW, NEW YORK. 



The Most Durable 

and 
EASILY APPLIED. 




Indestructible by 

Acids or 
AiiT Degree of Heat. 



ASBESTOS WICK PACKING. 



Composed of the purest and finest As be stos.fi bre. Can be wound or packed in any shape around small steam 
and other valve stems. Strictly acid-proof. 

ASBESTOS MILL BOARD-FLAT PACKING. 

Composed wholly of Pure Asbestos, and weighs 20 per cent, less than adulterated mill board. For flange joints, 

steam pumps, cylinder heads, etc. 
VULCABESTON. 
For electrical plates, rings, washers, piston-rod packing rings, faucet washers, sheet packing, etc. 

H. W. JOHNS MANUFACTURING COMPANY, 

SOLE MANUFACTURERS OP 

H. W. Johns' Asbestos Sheathings, Building Felts, Fire-proof Paints, Liquid Paints, Asbestos Roofing, etc. 
87 MAIDEN LANE, NEW YORK. CHICAGO. PHILADELPHIA. LONDON. 



SYRACUSE WATER MOTOR. 

With Automatic Governor shutting 




off all surplus water. The amount of 
power developed by these motors is 
only limited by the amount of pres- 
sure available and quantity of water 
used. We guarantee something which 
is safer than a high rated horse pow- 
er, and that is, that these motors will 
perform the work satisfactorily which 
they are sold lor. Are adapted for all 
kinds of light machinery, electric 
light dynamos, dairy work, elevators, 
church organs. Manut'd by TUERK 
WATER METER CO., Syracuse, N.Y. 



95 MILK ST. BOSTON , MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the rightsecured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 
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Steam Yachts, 

- SendStampfor Catalogue. - 
RACINE HARDWARE CO., - RACINE WIS. 

OR 

THOMAS KANE & CO., 



139 WABASH AVE., - CHICAGO, ILL. 



We are prepared to furnish the finest qnality of 
THROUGH PUNCHES and DIES for MKTA1. 
WORK, for the manufacture of which we have un- 
equalled facilities. Henry Disston & Sons, Incorporated, 
Jobbing Department, Front & Laurel Sts., Phila., Pa. 



BUFFALO FORGE CO. 

MAKE BEST LINE 



DRILLS W v. 



BOW TO MAKE AN INCUBATOR.— 

Pull directions, illustrated with 7 figures. Also direc- 
tions for operating the apparatus. Contained in 
Scientific American Supplement, No. tf l£. Price 10 
cents. To be had at this office and from all newsdealers. 



AUTOMATIC CUT OFF ENGINES.SSSKS& 



ENGINE CO. EniE 



LEAD SMELTING. -A FULL DESCRIP- 

tion of the Lewis Bartlett process, by William Ramsay ; 
illustrated with 9 engravings. Contained in Scientific 
American Supplement, No. A93. Prieo 10 cents. 
To be had at this office and from all newsdealers. 




NAVAL ARCHITECTURE.— AN IN- 

teresting review, by Mr. R. Duncan, of the progress 
that has been made in this branch of science during 
the last fifty years. Contained in Scientific Ameri- 
can Supplement, No. 589. Price 10 cents. To be 
had at tbis office and from all newsdealers. 
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I Jenkins Bros. 



71 John St., New York. 105 Milk St., Boston. 
1 13 S. Fourth St., Phila. 54 Dearborn St., Chicago. 
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ICROSCOPES 2S3KJSSS; 

Barometers, Photographic Outfits for Amateurs, Field 
Glasses,dte, W. H.Walmsley & Co. PhiUda.,Pa. 
Elus. price list free. Send for Special Bargain Lists. 



THE PENNSYLVANIA GLOBE GAS LIGHT CO. 




(Incorporated 1877.) 

N«s. 47 & ii North Second St., 

Philadelphia, pa., U. S. A, 
k _ CfjUfraptors *or 

Ligtattng Streets and Erecting 
Gas and Water Works. 

Manufacturers of 
Gas Machines for Lighting Dwell- 
ings, Mills, and Public Buildings, 
Street and Other Lanterns, Plain 
and Ornamental; Lamp Posts for 
Streets and Private Grounds; Gas- 
oline Fixtures, Chandeliers, Lumps 
and Brackets. Dealers in Gasoline 
for Gas Machines, Gasoline for 
Street lighting, Crude Oil for Gas 
Works, and other products of Petro- 
leum. 

w 1886. 

William L. Elkins, President. 

Martin Maloney, Qen'l Manager. 
Wm. Li. Klkins, Jr., Treasurer. 

C. K. Robinson, Secretary. 




This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam M achinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 
Complete. List of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— -52 numbers- 
postage prepaid, to any subscriber in the United States 
.or Canada, on receipt of three dollars by the pub- 
^ Ushers ; six month s^i-SO; three months, fl-CW. 

Clubs.— Special rates for several names, arid to Post 
Masters. Write for particular*. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

X*£TT*T:sr <5c CO., 

361 Broadway, New York. 
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ATCHMAKER 

Before buying, send for Price List of 
Whitcomb Lathe, Webster Foot- 
Wheel and our Table of Equivalents. 

American Watch Tool Co., Waltham, Mass, 
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PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 616 Market St., Philadelphia. Pa. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had fortjhone years 
experience, and now nave unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of cnarge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the rrorld. 

SEUNN & CO.* Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICBS.-No. 622 and 624 P Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 
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USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN & CO.. 361 Itroadway, New York, 
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BY.TH0SE D WH° E TQ BEDul* 
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MARVIN SAFE CO. 

NEW YORK, PHILADELPHIA, 
LONDON. ENGLAND. 



BICYCLES and TRICYCLES. 

20 Different Styles. 

New and Second-hand machines bought 
and sold. Send stamp for largest Bi- 
cycle catalogue ever printed. 

John Wilkinson Co., 

55 State Street, Chicago, III. 




RUBBER BELTING, PACKING, HOSE. 

Oldest and Largest Manufacturer, in the United States. 

VULCANIZED RUBBER FABRICS 

For mechanical Purposes. 

Air Brake JE 

A SPECIALTY. 
RUBBER MATS, 

RUBBER MATTING, 

AND STAIR TREADS 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 

John H. Chbever, Treas., Branches : 167 Lake St., Chicago; 306 Chestnut St., Phila.; 52 Summer St., Boston; 
J. D. Chbevkr, Dep'y Treas. Post & Co., Cln., O. Europe'n Br'ch, Plckhuben 5 Hamburg (Frethafengeblet), Ger. 






^FLORIDA 

STEAM HEATER. 

Will Never Rust Out or Explode. 

Sectional. Portable, Automatic. 
Magazine or Surface Feed. 16 sizes. 

Send for Illus. Book and Estimates. 

Pierce, Butler & Pieree Mfg. Co. * 

WantAgentB. SYRACUSE, N. Y. 
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ESTABLISHED 1846. 

The Host Popular Seieutifie Paper in the World. 



Only 93.00 a Year, including Postage. Weekly. 
52 Numbers a Year. 



Scientific American Supplement. 

This Is a separate and distinct publication from 
Thic Scientific American, but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archaeology, Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building. .Marine Engineering, Photography, 
■technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in tbe Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of tbe Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN *fc Co., 361 Broadway, N. Y., 
Publishers Scientific American. 



Builders Edition. 

The Scientific ■ American Architects* ant> 
Builders' Edition is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine ot Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings ; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc 

The elegance and cheapness of this magnificent work 
have won for it tbe Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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THE "Scientific American" is printed with CHAS 
ENETJ JOHNSON & CO.'S INK. Tenth and Lorn- 
bard Ste., Phila., and 47 Rose St., opp, Duane St, N. T. 
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